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Cancer

Cancer, a leading cause of mortality, results from the

interaction of multiple genetic and environmental

factors over time. Among the environmental factors,

diet and nutrition, including milk and milk products, . ..

have received considerable attention as modifiers of S f S

cancer risk. This report reviews scientific evidence for C I e ntl IC tatu S
the potential role of consumption of milk and milk

products and their nutrients, particularly calcium and R e po rt

vitamin D, in reducing the risk of colorectal cancer,
breast cancer, and prostate cancer. Also reviewed are
other potential protective and some alleged harmful
dairy food components on cancer risk. More research
is needed to determine the role of milk and milk
products in reducing the risk of cancer and the
mechanisms involved.
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Introduction

Cancer is the second most common cause of death in the U.S., exceeded only by heart disease, and
accounts for nearly one in every four deaths.! A complex interplay of genetic, environmental, behavioral, and
socio-cultural factors influence the development of cancer.? Some factors are modifiable (e.g., use of
tobacco, diet, physical activity), whereas others (e.g., genetic predisposition) are not. Because only a small
proportion of cancers are inherited, opportunities exist to modify lifestyle factors to help reduce risk of this
disease.? Among lifestyle factors, diet and nutrition are recognized as important modifiers of cancer risk. 23*
In 2007, the World Cancer Research Fund/American Institute for Cancer Research (WCRF/AICR) released
its second expert report summarizing scientific evidence linking diet and nutrition, including milk and milk
products and their nutrients, to the prevention of and risk for specific cancers.? Numerous studies
(laboratory, experimental animal, and human epidemiological and clinical studies) have examined the role of
milk and milk products and their nutrients, particularly calcium and vitamin D, especially in colorectal cancer,
breast cancer, and prostate cancer.>*>%"® A recent review of the science states that "milk and milk products
may have both beneficial and adverse effects with regard to the risk of different cancers. The evidence
indicating healthful effects of milk and milk product consumption on prevention of cancers is considerably
greater than those representing harmful impacts."®

Colorectal Cancer

Recent scientific evidence accumulated since the 2007 WCR/AICR report supports its conclusion that milk
and calcium probably protect against colorectal cancer. Although new findings suggesting a potential
beneficial role of vitamin D in colorectal cancer are promising, further investigation is needed.

Colorectal cancer is the third most commonly diagnosed cancer in adults and the third leading cause of
cancer death in the U.S.! The 2007 WCRF/AICR report, based on reasonably consistent evidence from
cohort studies supported by strong evidence from dietary calcium studies and evidence for plausible
mechanisms, concluded that milk and calcium probably protect against colorectal cancer.” The report graded
the strength of evidence in four categories: convincing (strongest evidence), probable, limited, and
"substantial effect on risk unlikely." With respect to dairy products other than milk, the report indicated that
findings related to cheese are inconsistent and that "there is limited evidence suggesting that cheese is a

cause of colorectal cancer".?

Subsequent findings related to milk and milk products and colorectal cancer build on the 2007 WCRF/AICR
conclusions.*®%'|n an effort to keep the scientific evidence related to diet and cancer current, the
WCRF/AICR, in collaboration with Imperial College London, is undertaking the Continuous Update Project
(CUP). In its 2011 report on colorectal cancer, the CUP panel concluded that, based on recent evidence,
milk probably protects against colorectal cancer, which is consistent with the conclusion of the 2007
WCRF/AICR Second Expert Report.>° The 2011 CUP panel found that increased milk intake was associated
with decreased risk in eight of 10 new cohort studies on colorectal cancer.® The panel added that any effect
of milk consumption on reducing colorectal cancer risk may be explained at least in part by increased
calcium. According to the CUP meta-analyses, increasing dietary calcium by 200 mg/day decreased risk of
colorectal cancer by 6 percent. The 2011 CUP panel agreed with the 2007 WCRF/AICR report that there is
limited evidence suggesting that cheese is a cause of colorectal cancer. Likewise, the 2011 CUP panel
agreed with the 2007 WCRF/AICR report that findings related to vitamin D and colorectal cancer are
inconsistent, and there is limited evidence suggesting that vitamin D or foods containing vitamin D protect
against colorectal cancer.’

A recent systematic review and meta-analysis of 19 cohort studies found that the milk and total milk products
categories were significantly associated with reduced risk of colorectal cancer. However, when studies
examined specific types of dairy products (e.g., cheese, cottage cheese, yogurt, butter, etc), there was no
significant association with colorectal cancer, although the number of studies was small.** This meta-
analysis showed that the greatest reduction in colorectal cancer risk was observed at higher levels of intake
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of dairy products (i.e., equivalent to two to three glasses of milk per day). These findings are consistent with
those of previous studies.'*****> A meta-analysis of 14 cohort studies showed a 10 percent decreased risk
for colorectal/colon cancer with highest versus lowest consumption of milk.* A large prospective cohort
study (the NIH-AARP study) of nearly half a million adults aged 50 to 71 who were followed for seven years
found that those who consumed more calcium and dairy foods a day had a decreased risk of cancers of the
digestive system, especially colorectal cancer.'® In both men and women, those who either consumed nearly
three servings of dairy foods a day or about 1,000 to 1,300 mg of dietary calcium a day had an approximate
15 to 30 percent lower risk of colorectal cancer for men and women, respectively, compared to those who
consumed less than 500 mg of dietary calcium a day.™ A 15 percent reduced risk of developing colorectal
cancer was found in individuals who consumed more than a glass of milk (= 250 g/day) compared to those
who consumed < 70 g/day, according to a pooled analysis of data from 10 cohort studies.? This study also
found a 14 percent decreased risk of colorectal cancer for groups with the highest dietary calcium intakes.?

Although the WCRF/AICR report stated "there is limited evidence suggesting that foods containing vitamin D
or vitamin D status protect against colorectal cancer,"2 newer studies suggest a potentially protective effect
of vitamin D against colorectal cancer.'®'’ An updated meta-analysis of prospective cohort studies reported
a modest, although significant, inverse association between vitamin D and risk for colorectal cancer.'® The
researchers suggest that improving vitamin D status could potentially reduce the risk of colorectal cancer,
but call for further investigation. When Japanese researchers analyzed data from 737 people with colorectal
cancer and 703 healthy, cancer-free individuals, the results showed that colorectal cancer was 36% lower in
people with the highest vitamin D status than those with the lowest average vitamin D levels.'” Further,
specific sections of the vitamin D receptor gene were associated with greater risk reductions in colorectal
cancer risk.

The majority of studies examining the relationship between dairy/dairy nutrients and colorectal cancer are
observational, not randomized controlled trials which provide more compelling evidence. A randomized
clinical trial in 832 adults with a history of colorectal adenomas (i.e., precursors of colon cancer) found that
increasing calcium intake by 1,200 mg/day significantly reduced the risk of recurrent adenomas by 19%
during 4 years of follow-up, and reduced the risk for having at least one adenoma by 24%*® According to a
meta-analysis of three randomized clinical trials, researchers found that intake of 1,200 to 2,000 mg calcium
per day was associated with a significant 20% reduction in the development of colorectal adenoma in
patients with a history of colorectal adenomatous polyps, but not in those without elevated risk.*

Several mechanisms may explain a protective effect of calcium on colorectal cancer. In experimental
studies, calcium binds pro-cancer secondary bile acids and/or free fatty acids, reducing their proliferative
effects in the colonic epithelium, and induces colonic epithelial differentiation and apoptosis (programmed
cell death).>1%2°

Some studies have examined overall recommended dietary patterns, which include combinations of foods
and nutrients consumed together, and risk of colorectal cancer.?*?* Findings show that adhering to the
Dietary Approaches to Stop Hypertension (DASH) eating plan, which is a low-fat diet rich in fruit, vegetables,
and low-fat dairy products, is associated with reduced risk of colorectal cancer.**

Breast Cancer

Inconsistencies in studies examining associations between consumption of milk and milk products and
breast cancer risk do not permit conclusions. More study is needed to determine whether milk and milk
products, calcium, and vitamin D have a neutral or potential beneficial role in reducing risk of breast cancer.

Breast cancer is the second most common newly diagnosed cancer and the second leading cause of cancer
death among women in the U.S.! Although numerous studies, primarily epidemiological, have examined the
association between milk and milk products and breast cancer, no clear link has been established. The 2007
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WCRF/AICR report, based on 24 cohort and 56 case-control studies, concluded that the available evidence
was insufficient to establish associations between intake of milk and milk products and calcium and risk of
breast cancer in premenopausal or postmenopausal women.? This conclusion was supported in the CUP's
Breast Cancer 2010 report.®

A recent large prospective cohort study of African-American women followed for 12 years found no
statistically significant associations between consumption of milk (total, whole, and 2%), other types of dairy
products (e.g., skim milk, hard cheese, yogurt, ice cream), dietary calcium, and dietary vitamin D and risk of
breast cancer in premenopausal and postmenopausal women.* Likewise, in a population-based prospective
cohort study among Norwegian women, total dairy consumption and various dairy products (milk, yogurt), as
well as adult and childhood milk consumption, were not significantly associated with breast cancer in either
premenopausal or postmenopausal women.* Although total calcium intake tended to be inversely
associated with breast cancer risk, particularly among premenopausal women, the association was not
statistically significant.?®

A case-control study in China showed that dietary calcium intake was significantly associated with reduced
risk of breast cancer, whereas no association was observed between dairy product consumption (total dairy,
low-fat dairy and high-fat dairy) and breast cancer risk after controlling for confounding factors.?® A meta-
analysis of 18 prospective cohort studies involving over a million participants found a modest inverse
association of total dairy intake and breast cancer risk, but there was considerable variability in study
designs that make comparisons difficult.?” When the limited number of studies looking at dairy subgroups
was analyzed, the inverse association of total dairy with breast cancer risk was stronger for low-fat dairy
than high-fat dairy intake and for premenopausal than postmenopausal women.27 A recent study in 1893
women with invasive breast cancer found that overall intake of milk and milk products was not significantly
associated with breast cancer recurrence or survival, whereas intake of high-fat dairy, but not low-fat dairy,
was linked to higher risk of mortality.”® Calcium and vitamin D were not associated with breast cancer
outcomes.” In the European Prospective Investigation into Cancer and Nutrition (EPIC) cohort study, a
large prospective study in which diet information was collected from 319,826 women, no significant
association was observed between consumption of milk and milk products and breast cancer risk.?®

Other studies suggest that calcium and vitamin D have protective effects against breast cancer.** A meta-
analysis found that calcium intake and vitamin D intake and status were inversely associated with breast
cancer risk, which the researchers concluded provides evidence that calcium and vitamin D protect against
breast cancer. Based on a pooled analysis of data from 11 case-control studies, higher blood levels of 25-
hydroxyvitamin D, an indicator of vitamin D status, were associated with reduced risk of breast cancer.*
According to a recent case-control study in Saudi Arabian women, a group at high risk of vitamin D
deficiency, vitamin D status was inversely associated with risk of breast cancer.*

Epidemiological findings of associations between intake of milk and milk products and dietary calcium and
breast cancer risk are inconclusive. Researchers call for more well-designed prospective studies to confirm
any potential protective effects of milk and milk products and/or calcium on breast cancer risk.?

Prostate Cancer
While overall findings fail to establish a consensus of an adverse effect of increased intake of calcium or milk
and milk products on prostate cancer risk, the need for further research is acknowledged.

Prostate cancer is the second most common cancer and the second leading cause of cancer death among
American men.! The WCRF/AICR Second Expert Report, based largely on epidemiological studies
published prior to 2007, concluded that there is only a "limited-suggestive" association between dairy food
consumption and an increased risk for prostate cancer and that diets high in calcium (1,500 mg or higher a
day) are a "probable" cause of prostate cancer.’?
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Since the 2007 WCRF/AICR report, a number of epidemiological studies and meta-analyses of milk and
dairy products, calcium, and vitamin D and prostate cancer have been published.®®*** In general, these
studies provide little support for an association between consumption of milk and milk products and prostate
cancer.®® Inconsistencies in study findings may be explained in part by such factors as the different types
of dairy products or total dairy products examined, the stage/grade of prostate cancer or whether all prostate
cancers are grouped together as a single outcome, subjects' lifestyle habits (e.g., smokers vs. non-
smokers), and study endpoints (e.g., cancer incidence, death). A Japanese study found that while the
highest intakes of milk, yogurt, and total dairy products were significantly associated with total prostate
cancer, total dairy consumption was positively associated with localized, but not advanced, cancer.* Based
on data from a meta-analysis of 26,769 prostate cancer cases from 45 observational studies, there was no
clear evidence of an association between dairy products, calcium, and vitamin D and prostate cancer.*
Increased intake of milk and milk products may reduce the risk of current, but not former, smokers from
aggressive prostate cancer, according to an 11-year follow-up study.>®

Some studies suggest that the specific type of milk/milk product consumed is associated with prostate
cancer, although the findings are inconsistent. A large prospective investigation found that among prostate
cancer patients, overall milk and milk product intake consumed after diagnosis was not associated with
increased risk of lethal (metastasis and death from prostate cancer) prostate cancer.®’ However, when low-
fat dairy and whole milk were examined separately, highest intakes of low-fat dairy reduced risk of
progression, whereas highest intakes of whole milk increased risk of lethal prostate cancer compared to the
lowest intakes. The researchers speculate that people who consume low-fat milk/dairy may be more health
conscious and pursue more healthy lifestyle habits than those who drink whole milk.*” In contrast to the
above, several studies reviewed by Parodi® found that high intake of skim milk, but not whole milk, was
associated with increased risk of prostate cancer. A recent prospective study among U.S. male physicians
found that increased consumption of skim/low-fat milk was associated with a higher risk of non-aggressive
prostate cancer, whereas intake of whole milk was associated with higher risk of developing advanced or
fatal prostate cancer.® However, the risk estimates from this study were not robust and the suggested
biological explanations cannot be substantiated.

Similar to findings related to milk and milk products, reviews of epidemiological studies of calcium intake and
prostate cancer risk reveal inconsistent findings.?*® These studies generally show no association or a
marginally positive association between calcium intake and prostate cancer risk. In the large population-
based NIH-AARP study, calcium, even at very high intakes (= 2,000 mg/day), was not associated with
prostate cancer.'® A recent case-control study that examined the association between calcium intake from
food and prostate cancer risk in U.S. veterans concluded that "calcium from food is associated with lower
risk for prostate cancer, particularly among [African American] men, and lower risk for high-grade prostate
cancer among all men".*® A neutral or potentially beneficial effect of calcium on prostate cancer risk was
demonstrated in a secondary analysis of data from a randomized, placebo-controlled clinical trial in which
672 men received either 1,200 mg of calcium or a placebo daily for four years and were followed for up to 12
years for development of prostate cancer.*

In vitro studies demonstrate that high levels of circulating vitamin D inhibit prostate cancer by promoting cell
differentiation and apoptosis and inhibiting cell proliferation, and cell adhesion.? It has been suggested that
high intakes of calcium could indirectly increase prostate cancer risk by suppressing circulating levels of
vitamin D, a potentially anti-carcinogenic agent. However, epidemiological evidence of a protective effect of
vitamin D status against prostate cancer is limited and controversial.***'*?** Some recent case-control
studies suggest that there is no evidence of an association between plasma levels of 25(OH)D (a marker of
vitamin D status) and overall prostate cancer risk, but that higher levels of 25(OH)D may reduce the risk of
aggressive (advanced) or lethal prostate cancer.***®
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Further studies are needed to determine the effect of consumption of milk and milk products on prostate
cancer risk.>*

Dairy Food Components and Cancer Risk
Although milk and milk products contain alleged harmful and potential beneficial components for cancer risk,
the healthful effects of dairy foods (milk, cheese, yogurt) greatly outweigh any harmful impact on cancer risk.

Several milk components have been examined for their potential harmful or beneficial association with risk of
certain cancers.>** Based on a recent comprehensive review of milk components and cancer risk, the
authors concluded that "the evidence indicating healthful effects of milk and milk product consumption on
prevention of cancers is considerably greater than those representing harmful impacts".®> The review also
suggests that any harmful cancer-related effect of dairy food consumption is dose-dependent.

Suspected cancer-promoting milk components. Dairy food components proposed to increase the risk of
specific cancers include dietary fat/animal fat (saturated fat), insulin-like growth factor 1 (IGF-1), and
estrogens. 3%

o Dietary fat/saturated fat. High dietary fat, particularly animal fat, and saturated fat, has been thought
to increase the risk of some cancers including colorectal, breast, and prostate cancers.** Findings
reviewed in the 2007 WCRF/AICR and more recent 2011 CUP reports indicate that there is limited
evidence suggesting that consumption of foods containing animal fats cause cancer.?** A review of
dietary fat and risk of prostate cancer cited several studies demonstrating no association between
intake of total fat or saturated fat and prostate cancer risk.>* The positive association of dietary fat
and cancer risk in many early studies could be explained by the failure to adjust for energy intake.

e |GF-1. Although considerable attention has focused on the association between high levels of IGF-1
and risk of some cancers (e.g., colorectal, breast, prostate), cow's milk contains a minuscule amount
of IGF-1 and milk-derived IGF-1 has no biological activity in humans since it is broken down in the
intestine and not absorbed.®#* It is suggested that blood levels of IGF-1 may be considered a
marker of cancer, not a causative factor for prostate cancer.

e Estrogens. While estrogens have been implicated in cancer at hormone-responsive sites (e.g.,
mammary and prostate glands), it is unlikely that the very small amount of milk-derived estrogen,
which is extensively inactivated in the gastrointestinal tract, influences cancers at estrogen-
responsive sites.*

Potential cancer-preventative components in milk and milk products. In addition to calcium and vitamin
D, minor milkfat components including conjugated linoleic acid (CLA), sphingolipids, and butyric acid, protein
and bioactive peptides, and probiotics added to some dairy foods have been investigated for their potential
role in reducing cancer risk.***

e Milkfat components. The fat in cow's milk is the major source of CLA in the diet and CLA is found in
greater amounts in higher fat dairy products such as whole milk, cheese, and butter than in fat-free or
reduced-fat milk and milk products.®>***® A potential anti-carcinogenic effect of CLA, particularly the
predominant CLA isomer in milkfat (i.e., rumenic acid), has been demonstrated in animal and cell
culture studies.”*’ Although the mechanism(s) by which CLA may protect against cancer is
unknown, several possibilities have been proposed, including its ability to reduce cell proliferation,
induce apoptosis, regulate gene expression, and exert antioxidant effects.*®*°® Moreover, relatively
few human studies have examined CLA's potential anti-carcinogenic effects and these studies are
limited to epidemiological investigations, which do not prove a cause and effect relationship.*®*°
Findings from recent reviews of epidemiological studies of CLA and cancer are inconsistent.
Although a protective effect of CLA on specific cancers has yet to be established, researchers
suggest that, based on the doses used in animal and cell culture studies, humans would need to
substantially increase their CLA intake to an amount difficult to achieve with diet alone.*"*%°*

46,48,49,50
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Considering the limited number of human studies and inconsistent findings, researchers are calling
for further study, especially controlled trials, to determine CLA's potential anticancer effects and the
mechanism(s) involved.*®**°

Dairy foods, particularly milk, are a rich source of dietary sphingolipids.®? Because sphingolipids are a
structural component of the milk fat globule membrane, but are not present in the fat droplet, low-fat
and fat-free as well as full-fat milk and milk products are dietary sources of sphingolipids. Bioactive
sphingolipids (e.g., ceramide, sphingosine, sphingomyelin) regulate cell growth, differentiation, and
apoptosis.®® Because of these functions, bioactive sphingolipids may have an anti-carcinogenic role.
In vivo and in vitro studies have shown that specific sphingolipids may inhibit early and late stages of
colon cancer.*%*>* A study in mice treated with a chemical carcinogen found that intake of dairy
sphingomyelin reduced the proliferation of colonic cells and the appearance of aberrant crypt foci.*
And in mice fed a mixture of sphingolipids similar to the amount and type in milk and milk products,
the number of tumors in all regions of the intestine was reduced.> Another study in mice treated with
a chemical carcinogen found that sphingolipids fed in amounts that can be achieved in the human
diet were effective in preventing tumors and for early treatment.* Levels of ceramide in human colon
cancer cells have been shown to be decreased compared to levels in normal colon cells from healthy
patients.*® It is plausible, but as yet unproven, that dietary sphingolipids, including dairy sphingolipids,
could have a role in reducing cancer risk. Further study is needed to determine the role of
sphingolipids from dairy foods in reducing cancer risk and the mechanism (s) involved.

Butyric acid is another potential anti-carcinogenic component in milkfat.***’ In a variety of cancer cell
lines (colon, leukemia, prostate, breast), butyric acid inhibits the proliferation and induces
differentiation and apoptosis.*>” At the molecular level, butyric acid is associated with down-
regulation or inactivation of the expression of cancer genes.* It also may inhibit tumor invasiveness
and metastasis.* Although butyric acid is an anti-carcinogenic agent, whether butyric acid in milkfat
has anti-carcinogenic effects in humans as a result of dairy product consumption remains to be
established.

e Milk proteins and their peptides. In recent years, animal and in vitro research has focused on the
ability of milk proteins, casein and whey and their bioactive peptides, to reduce the development of
cancer.’®* Caseins (80% of total milk protein) and whey proteins (20% of total milk protein) are the
two major proteins in cow's milk.>® These proteins, especially whey proteins, have been
demonstrated in animal models and in vitro studies to suppress tumor development at various sites
such as the breast, colon, and prostate gland.’®*° Although several whey proteins such as B-
lactoglobulin, a-lactalbumin, serum albumin, and lactoferrin have been shown to have anticancer
potential, most attention has focused on lactoferrin, a minor whey protein.* Lactoferrin, an iron-
binding protein, is known for its inhibitory action on cell proliferation, as well as its anti-inflammatory
and antioxidant abilities.*®*° When the effects of bovine milk lactoferrin were examined in two types of
human breast cancer cell lines, lactoferrin decreased cell viability (an indication of cell growth
potential), reduced cell proliferation, and increased apoptosis.®® The findings led the researchers to
suggest that intake of milk and milk products or foods enriched with lactoferrin may help prevent or
treat breast cancer.®

o Probiotics in dairy foods. Findings from some experimental animal, in vitro, and epidemiological
studies suggest that probiotic cultures, such as specific lactic acid bacteria, or dairy products with
probiotic cultures may reduce the risk of some cancers or possibly help mitigate the side effects of
cancer treatments.*>*%% Probiotics are defined as "live microorganisms, which, when administered
in adequate amounts, confer a health benefit to the host."® Several potential mechanisms have been
suggested to explain the anti-carcinogenic effects of fermented dairy products with live lactic acid
bacteria.®**?® These include enhanced immune responses, inhibition of procarcinogenic enzymes,
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alterations in microbiotic species and metabolism, binding or inactivation of carcinogens, and
increased apopotosis.>®*% A 12-year prospective study of more than 45,000 Italian volunteers found
a significant inverse association between yogurt consumption and colorectal cancer.®* Although few
human studies have directly examined the effect of consumption of dairy foods with probiotics on
cancer (i.e., the endpoint), the findings are considered to be promising.®*®® However, further research
is needed before recommendations can be made regarding intake of fermented dairy foods or dairy
foods with specific probiotics to help reduce the risk of certain cancers.

Dietary Guidance for Cancer Prevention
To prevent cancer, the American Cancer Society recommends that Americans maintain a healthy weight
throughout life; adopt a physically active lifestyle; consume a healthy diet with emphasis on plant foods; and
limit consumption of alcoholic beverages.®® To reduce the risk of colon cancer, recommended intake levels
of calcium (i.e.,1,000 mg/day for adults 19 to 50 years and 1,200 mg/day for people older than 50), primarily
from food sources such as low-fat or fat-free dairy products and some green leafy vegetables, and ensuring
sufficient vitamin D status is advised.®® The WCRF/AICR Expert Report, based on its comprehensive review
of the literature on diet, physical activity, and cancer, issued the following recommendations for cancer
prevention:

¢ Be as lean as possible within the normal range of body weight.
Be physically active as part of everyday life.
Limit consumption of energy-dense foods. Avoid sugary drinks.
Eat mostly foods of plant origin.
Limit intake of red meat and avoid processed meat.
Limit alcoholic drinks.
Limit consumption of salt. Avoid moldy cereals (grains) or pulses (legumes).
Aim to meet nutritional needs through diet alone.?

Milk and milk products are not included in these WCRF/AICR recommendations because these
recommendations only focus on foods to limit to reduce cancer risk.

Conclusion

An extensive body of research has examined the potential of milk and milk products and their nutrients (e.g.,
calcium and vitamin D) to reduce the risk of specific cancers, such as colorectal cancer, breast cancer, and
prostate cancer. In general, scientific findings indicate that milk and calcium probably protect against
colorectal/colon cancer. While emerging findings suggest a potentially protective role of vitamin D in this
cancer, more research is needed. In contrast to colorectal cancer, there is limited evidence that milk and
milk products, calcium, or vitamin D reduce breast cancer risk. While some evidence has suggested that
consumption of milk and milk products and diets high in calcium are a "probable" cause of prostate cancer,
overall findings from most recent epidemiological findings do not support an association between increased
calcium or dairy food intake and risk of prostate cancer.

Milk and milk products contain components (e.g., dietary fat/saturated fat, IGF-1, and estrogens) alleged to
increase the risk of specific cancers, and those suggested to potentially reduce cancer risk (e.g., calcium,
vitamin D, milkfat components, protein and bioactive peptides, and probiotics). According to a recent review
of the scientific evidence on the effects of consumption of milk and milk products on cancer risk, the authors
state that "the proven health benefits of dairy foods greatly outweigh the unproven harm".® They add that
"dairy foods should be encouraged as part of a varied and nutritious diet" to help maintain health and
prevent diseases, including some cancers.® According to another review, evidence suggests that the
"recommended intake of milk and dairy products (3 servings/day) is safe and, importantly, does not seem to

increase the risk of prostate cancer and seems to be protective against bladder, breast and colon cancer".®
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Cancer is a complex disease resulting from the interaction of multiple genetic and environmental factors over
time. For this reason, determining the effects of a specific food group such as dairy, individual dairy foods, or
dairy nutrients on human cancer is challenging. Further, the study of milk and milk products and cancer risk
has relied primarily on epidemiological associations, which cannot establish causality. More research is
needed to determine the role of milk and milk products in reducing cancer risk and the mechanisms
involved.
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Dairy Research Institute® was established under the leadership of America's dairy farmers with a commitment to nutrition,
product and sustainability research. The Dairy Research Institute is a 501(c)(3) non-profit organization created to strengthen
the dairy industry’s access to and investment in the technical research required to drive innovation and demand for dairy
products and ingredients globally. The Institute works with and through industry, academic, government and commercial
partners to drive pre-competitive research in nutrition, products and sustainability on behalf of the Innovation Center for U.S.
Dalry the National Dairy Council® and other partners. The Dairy Research Institute is primarily funded by the national dairy
checkoff program managed by Dairy Management
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About National Dairy Council

National Dairy Council® (NDC), the non-profit organization funded by the national dairy checkoff program, is committed to
nutrition education and research-based communications. NDC provides science-based nutrition information to, and in
collaboration with, a variety of stakeholders committed to fostering a healthier nation, including health professionals,
educators, school nutrition directors, academia, industry, consumers and media. Established in 1915, NDC comprises a staff
of registered dietitians and nutrition research and communications experts across the country. NDC has taken a leadership
role in promoting child health and wellness through programs such as Fuel Up to Play 60. Developed by NDC and the National
Football League (NFL), Fuel Up to Play 60 encourages youth to consume nutrient-rich foods and achieve at least 60 minutes
of physical activity every day. For more information, visit www.NationalDairyCouncil.org.
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