SCIENCE SUMMARY: Cardiovascular Disease
Dairy food consumption is not linked to higher CVD risk and may be linked to lower stroke risk

Overview
Dairy foods such as milk, cheese and yogurt are foundational foods in healthy eating
patterns. The dairy group contributes important shortfall nutrients, including calcium,
vitamin D and potassium to the U.S. diet. Low-fat and fat-free dairy foods are part of the
Dietary Guidelines for Americans (DGA) and American Heart Association (AHA) dietary
recommendations. A growing body of research indicates that dairy food consumption is
associated with multiple health benefits, and a 2016 review concluded that dairy food
consumption is not linked to higher risk for cardiovascular disease (CVD) or coronary
artery disease (CAD), and it is linked to lower risk for stroke. This research provides
further support for consuming low-fat or fat-free dairy foods as recommended in the
2015 DGA.

Healthy eating patterns can help lower risk for CVD and decrease public health costs
CVD is the leading cause of death in the U.S., accounting for 31% of all deaths in recent years.1 CVD includes several diseases
of the heart and blood vessels that can impair heart function, while CAD and stroke are specific types of CVD that affect the
arteries that feed the heart muscle or the brain.2,3 Annual health care costs and lost productivity due to CVD and stroke in the
U.S. are estimated to be $316.6 billion.1 The 2015 DGA states that healthy eating patterns are associated with lower risk for
several chronic diseases, including CVD (strong evidence) and type 2 diabetes (moderate evidence).4 The DGA recommends 3
daily servings of low-fat or fat-free dairy foods for those 9 years and older, 2½ for children 4-8 years, and 2 for children 2-3 years
in the Healthy U.S.-Style Eating Pattern.4 In 2016, AHA published eating patterns recommended to achieve adherence to the
AHA/American College of Cardiology Guidelines on Lifestyle Management to Reduce Cardiovascular Risk,5 and they include
guidance similar to the DGA regarding daily consumption of low-fat or fat-free dairy foods.6
The 2015 Dietary Guidelines for Americans notes that current evidence indicates healthy eating patterns,
which include low-fat or fat-free dairy foods, are linked to lower risk for CVD among adults.4

Research explores links between dairy food consumption and lower risk for CVD outcomes
The 2015 DGA recommendation to include dairy foods in healthy eating patterns builds on conclusions that emerged in the 2010
DGA, including that dairy food consumption is associated with lower risk for CVD.7 The 2010 DGA conclusions were based on
studies published through 2009, and evidence on the association between dairy food consumption and CVD has continued to
grow.i In 2016, Drouin-Chartier, et al., published a comprehensive systematic review of prospective research on dairy and
chronic diseases, including CVD, CAD and stroke, and rated the quality of evidence.8,ii This Science Summary highlights the
findings from the Drouin-Chartier review9 and two meta-analyses that were also published in 2016.10 Current evidence indicates

i
Research published between 2009 and 2016 (8-29) has explored the association between dairy food consumption and CVD, CAD and stroke in 10 meta-analyses (9-18) that
examined 57 total prospective cohort studies plus 11 prospective cohort studies not included in those meta-analyses (19-29).
ii
Drouin-Chartier et al. (8) reviewed eight meta-analyses (11-18), two meta-analyses published between 2004 and 2009 (30, 31), and 11 prospective studies (19-29).
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that total dairy food consumption is not associated with higher risk for CVD or CAD, and it is associated with lower risk for
stroke.8,9,10 Emerging research also highlights the need for studies that directly compare the effects of consuming whole- and
reduced-fat versus low-fat and fat-free dairy foods on CVD-related outcomes.8

High- to moderate-quality evidence finds eating dairy foods is not linked to higher CVD risk
The Drouin-Chartier review concluded that high-quality evidence indicates cheese consumption is not associated with higher
risk for CVD, and moderate-quality evidence indicates total dairy food consumption, as well as yogurt consumption, is not
associated with higher risk for CVD (based on five meta-analyses of prospective cohort studies [PCS]).8 No directional
association could be established for milk and risk for CVD because of the low-quality of available evidence.8 In addition, a
meta-analysis on cheese and health outcomes published in 2016, after the Drouin-Chartier review, found that cheese
consumption is associated with a 10% lower risk for total CVD (largest risk reductions seen with approximately 40 grams per
day of cheese).9 These findings indicate that dairy food consumption is not associated with higher risk for CVD outcomes, and
specific dairy foods may provide a benefit.8

High-quality evidence finds eating dairy foods is not linked to higher CAD risk
The Drouin-Chartier review concluded that high-quality evidence indicates total dairy food consumption is not associated with
higher risk for CAD, and moderate-quality evidence indicates milk, cheese and yogurt consumption is not linked to higher risk for
CAD (based on five meta-analyses of PCS).8 In addition, a meta-analysis on cheese and health outcomes published in 2016,
after the Drouin-Chartier review, found that cheese consumption is associated with a 14% lower risk for CAD.9 These findings
indicate dairy food consumption is not associated with higher risk for CAD, and specific dairy foods may provide a benefit.
Drouin-Chartier, et al., concluded that dairy food consumption is not linked to higher risk for CVD or
CAD and is linked to lower risk for stroke.8

Moderate-quality evidence finds eating dairy foods is linked to lower stroke risk
The Drouin-Chartier review concluded that moderate-quality evidence indicates total dairy food consumption, as well as cheese
consumption, is associated with lower risk for stroke, and milk consumption is not associated with higher risk for stroke (based
on eight meta-analyses of PCS).8 A meta-analysis not included in the Drouin-Chartier review examined cheese consumption and
stroke and reported cheese consumption is associated with a 10% lower risk for stroke.9 Another systematic review and metaanalysis, not included in the Drouin-Chartier review, found yogurt, butter or total dairy consumption are not associated with risk
for stroke, and 200 grams per day of daily milk consumption (245 grams milk = one 8-ounce cup) is associated with a 7% lower
risk for stroke.10 In addition, this study found 40 grams of cheese (28 grams cheese = one ounce) per day is marginally
associated with a 3% lower risk for stroke (trend).10 These results indicate dairy food consumption is associated with a lower risk
for stroke.

For more information, please visit: https://www.nationaldairycouncil.org/science-summary
©2018 NATIONAL DAIRY COUNCIL: Cardiovascular Disease

SCIENCE SUMMARY: Cardiovascular Disease
Dairy food consumption is not linked to higher CVD risk and may be linked to lower stroke risk

References
1 Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, de Ferranti S, Despres JP, Fullerton HJ, Howard VJ, et al: Heart disease and stroke statistics-2016 update: a

report from the American Heart Association. Circulation 2015; doi: 10.1161/CIR. 0000000000000350.

2 American Heart Association. Coronary artery disease. July 2015. http://www.heart.org/HEARTORG/Conditions/More/MyHeartandStrokeNews/Coronary-Artery-Disease---Coronary-Heart-

Disease_UCM_436416_Article.jsp#.WKEjChIrJAY

3 American Heart Association. What is stroke? 2017. http://www.strokeassociation.org/STROKEORG/AboutStroke/AboutStroke_UCM_308529_SubHomePage.jsp
4 U.S. Department of Health and Human Services and U.S. Department of Agriculture. 2015-2020 Dietary Guidelines for Americans. 8th Edition, December 2015.

http://health.gov/dietaryguidelines/2015/guidelines/.

5 Eckel RH, Jakicic JM, Ard JD, de Jesus JM, Houston Miller N, Hubbard VS, Lee IM, Lichtenstein AH, Loria CM, Millen BE, et al: 2013 AHA/ACC guideline on lifestyle management to

reduce cardiovascular risk: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol 2014; 63:2960-84.

6 Van Horn L, Carson JA, Appel LJ, Burke LE, Economos C, Karmally W, Lacaster K, Lichtenstein A, Johnson RK, Thomas RJ, et al: Recommended dietary pattern to achieve adherence

to the American Heart Association / American College of Cardiology (AHA/ACC) Guidelines. A scientific statement from the American Heart Association. Circulation 2016; doi:
10.1161/CIR. 0000000000000462.

7 U.S. Department of Agriculture and U.S. Department of Health and Human Services. Dietary Guidelines for Americans, 2010. 7th Edition, Washington, DC: U.S. Government Printing

Office, December 2010. https://health.gov/dietaryguidelines/dga2010/dietaryguidelines2010.pdf

8 Drouin-Chartier JP, Brassard D, Tessier-Grenier M, Côté JA, Labonté ME, Desroches S, Couture P, Lamarche B: Systematic review of the association between dairy product

consumption and risk of cardiovascular-related clinical outcomes. Adv Nutr 2016;7:1026-40.

9 Chen GC, Wang Y, Tong X, Szeto IM, Smit G, Li ZN, Qin LQ: Cheese consumption and risk of cardiovascular disease: a meta-analysis of prospective studies. Eur J Clin Nutr 2016;

doi:10.1007/s00394-016-1292-z.

10 de Goede J, Soedamah-Muthu SS, Pan A, Gijsbers L, Geleijnse JM: Dairy consumption and risk of stroke: a systematic review and updated dose-response meta-analysis of prospective

cohort studies. J Am Heart Assoc 2016, doi: 10.1161/ JAHA.115.002787

11 Qin LQ, Xu JY, Han SF, hang ZL, Zhao YY, Szeto IM: Dairy consumption and risk of cardiovascular disease: an updated meta-analysis of prospective cohort studies. Asia Pac J Clin

Nutr 2015;24:90-100.

12 Soedamah-Muthu SS, Ding EL, Al-Delaimy WK, Hu FB, Engberink MF, Willett WC, Geleijnse JM: Milk and dairy consumption and incidence of cardiovascular diseases and all-cause

mortality: dose-reponse meta-analysis of prospective cohort studies. Am J Clin Nutr 2011;93:158-71.

13 Bendsen NT, Christensen R, Martels EM, Astrup A: Consumption of industrial and ruminant trans fatty acids and risk of coronary heart disease: a systematic review and meta-analysis

of cohort studies. Eur J Clin Nutr 2011;65:773-83.

14 Chowdhury R, Warnajula S, Kunutsor S, Crowe F, Ward HA, Johnson L, Franco OH, Butterworth AS, Forouhi NG, Thompson SG, et al: Association of dietary, circulating, and

supplement fatty acids with coronary risk: a systematic review and meta-analysis. Ann Intern Med 2014;160:398-406.

15 de Souza RJ, Mente A, Maroleanu A, Cozma AI, Ha V, Kishibe T, Uleryk E, Budylowski P, Schünemann H, Beyene J, Anand SS: Intake of saturated and trans unsaturated fatty acids

and risk of all cause mortality, cardiovascular disease, and type 2 diabetes: systematic review and meta-analysis of observational studies. Brit Med J 2015; doi:10.1136/bmj.h3.

16 Hu D, Huang J, Wang Y, Zhang D, Qu Y: Dairy foods and risk of stroke: a meta-analysis of prospective cohort studies. Nutr Metab Cardiovasc Dis 2014;24:460-9.
17 Alexander DD, Bylsma LC, Vargas AJ, Cohen SS, Doucette A, Mohamed M, Irvin SR, Miller PE, Watson H, Fryzek JP: Dairy consumption and CVD: an systematic review and meta-

analysis. Br J Nutr 2016;115:737-50.

18 Larsson SC, Crippa A, Orsini N, Wolk A, Michaëlsson K: Milk consumption and mortality from all causes, cardiovascular disease, and cancer: a systematic review and meta-analysis.

Nutrients 2015;7:7749-63.

19 Bonthuis M, Hughes MC, Ibiebele TI, Green AC, van der Pols JC: Dairy consumption and patterns of mortality of Australian adults. Eur J Clin Nutr 2010;64:569-77.
20 van Aerde MA, Soedamah-Muthu SS, Geleijnse JM, Snijder MB, Nijpels G, Stenhouwer CD, Dekker JM: Dairy intake in relation to cardiovascular disease mortality and all-cause

mortality: the Hoorn study. Eur J Clin Nutr 2013;52:609-16.

21 Patterson E, Larsson SC, Wolk A, Åkesson A: Association between dairy food consumption and risk of myocardial infarction in women differs by type of dairy food. J Nutr 2013;143:74-

9.

22 Kondo I, Ojima T, Nakamura M, Hayasaka S, Hozawa A, Saitoh S, Ohnishi H, Akasada H, Hayakawa T, Murakami Y, Okuda N, Miura K, Okayama A, Ueshima H, NIPPON DATA80

Research Group: Consumption of dairy products and death from cardiovascular disease in the Japanese general population: the NIPPON DATA80. J Epidemiol 2013;23:47-54.

23 de Oliveira Otto MC, Nettleton JA, Lemaitre RN, Steffen LM, Kromhout D, Rich SS, Tsai MY, Jacobs DR, Mozaffarian D: Biomarkers of dairy fatty acids and risk of cardiovascular

disease in the Multi-ethnic Study of Atherosclerosis. J Am Heart Assoc 2013; doi: 10.1161/JAHA/113/000092.

24 von Ruesten A, Feller S, Bergmann MM, Boeing H: Diet and risk of chronic diseases: results from the first 8 years of follow-up in the EPIC-Potsdam study. Eur

J Clin Nutr 2013; 67:412-9.

25 Yakoob MY, Shi P, Hu FB, Campos H, Rexrode KM, Orav EJ, Willett WC, Mozaffarian D: Circulating biomarkers of dairy fat and risk of incident stroke in U.S. men and women in 2 large

prospective cohorts. Am J Clin Nutr 2014; doi: 10.3945/ajcn.114.083097.

26 Michaëlsson K, Wolk A, Langenskiöld S, Basu S, Warensjö Lemming E, Melhus Håkan, Byberg L: Milk intake and risk of mortaliy and fractures in women and men: cohort studies. Br J

Nutr 2014; doi: 10.1136/bmj.g6015.

27 Praagman J, Franco OH, Ikram MA, Soedamah-Muthu SS, Engberink MF, van Rooij FJ, Hofman A, Geleijnse JM: Dairy products and the risk of stroke and coronary heart disease: the

Rotterdam Study. Eur J Clin Nutr 2015;54:981-90.

28 Praagman J, Dalmeijer GW, van der Schouw YT, Soedamah-Muthu SS, Monique Verschuren WM, Bas Bueno-de-Mesquita H, Deleijnse JM, Beulens JW: The relationship between

fermented food intake and mortality risk in the European Prospective Investigation into Cancer and Nutrition-Ntherlands cohort. Br J Nutr 2015;113:498-506.

29 Bergholdt HKM, Nordestgaard BG, Varbo A, Ellervik C: Milk intake is not associated with ischaemic heart disease in observational or Mendelian randomization analyses in 98,529

Danish adults. Int J Epidemiol 2015;44:587-603.

30 Elwood PC, Pickering JE, Hughes J, Fehily AM, Ness AR: Milk drinking, ischaemic heart disease and ischaemic stroke II. Evidence from cohort studies. Eur J Clin Nutr 2004;58:718-24.
31 Elwood PC, Givens DI, Beswick AD, Fehily AM, Pickering JE, Gallacher J: The survival advantage of milk and dairy consumption: an overview of evience from cohort studies of vascular

disease, diabetes and cancer. J Am Coll Nutr 2008;22:723S-34S.

For more information, please visit: https://www.nationaldairycouncil.org/science-summary
©2018 NATIONAL DAIRY COUNCIL: Cardiovascular Disease

