SCIENCE SUMMARY: Type 2 Diabetes
Dairy food consumption is linked to lower risk for type 2 diabetes

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) dietary recommendations. A growing body of
research indicates that dairy food consumption is associated with multiple health
benefits, and a 2016 review concluded that high- to moderate-quality evidence
indicates dairy foods are associated with a lower risk for type 2 diabetes (T2D). 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 T2D and decrease public health costs
T2D affects nearly 29 million American adults and accounts for 90-95% of all diagnosed cases of diabetes. More than 20% of
health care spending is spent on people diagnosed with diabetes.1 Poor diet and physical inactivity are recognized as key
contributors to the epidemics of overweight, obesity and diet-related chronic diseases, including T2D.2,3,4 The DGA states that
healthy eating patterns are associated with lower risk for several chronic diseases, including cardiovascular disease (strong
evidence) and T2D (moderate evidence).2 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.2
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 T2D among adults.2

Research explores links between dairy food consumption and lower risk for T2D
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 T2D.5 The 2010 DGA conclusions were based on
studies published through 2009, and evidence on the association between dairy food consumption and T2D 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 T2D, and rated the quality of evidence.6,ii This Science Summary highlights the findings from the
Drouin-Chartier review,6 and includes findings from emerging research on links between dairy fat consumption and lower risk for
T2D. Current evidence indicates dairy food consumption is associated with lower risk for T2D, and some individual foods may
provide benefits.

i

Research published between 2009 and 2016 (6, 7-12, 18-21) has explored the association between dairy food consumption and T2D in six meta-analyses (7-12) that
examined 21 total prospective cohort studies, plus four prospective cohort studies not included in those meta-analyses (18-21).
ii
Drouin-Chartier et al. (6) reviewed six meta-analyses on T2D (7-12), published beginning in 2010, plus four additional prospective cohort studies (18-21).
For more information, please visit: https://www.nationaldairycouncil.org/science-summary
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High- to moderate-quality evidence finds eating dairy foods is linked to lower risk for T2D
The Drouin-Chartier review concluded that high-quality evidence indicates low-fat dairy food consumption, as well as yogurt
consumption, is associated with lower risk for T2D.6 In addition, it concluded that moderate-quality evidence indicates total dairy
food consumption, as well as cheese consumption, is associated with lower risk for T2D. These conclusions were based on six
meta-analyses of prospective cohort studies (PCS) that showed favorable7,8,9,10,11 or neutral12 associations between dairy food
consumption and risk for T2D.
Of the studies reviewed by Drouin-Chartier, et al., two meta-analyses published in 2010 and 2011, respectively, found total dairy
consumption is associated with lower risk for T2D.7,8 A dose-response meta-analysis published in 2013 found 200 grams per
day of total or low-fat dairy (245 grams of milk = one 8-ounce cup) is associated with a 6% and 12% lower risk for T2D.9
Researchers found a 20% lower risk for T2D associated with eating 30 grams per day of cheese (28 grams cheese = one
ounce) and a 9% lower risk (trend) associated with eating 50 grams per day of yogurt (245 grams yogurt = one 8-ounce cup).9
Another dose-response meta-analysis published in 2013 reached similar conclusions: risk for T2D is lowered by 7% for every
400 grams per day of total dairy foods consumed.11 Two meta-analyses published in 2014 and 2016, respectively, found no link
between total dairy food consumption and risk for T2D,11,12 but one found higher consumption of yogurt is associated with lower
risk for T2D.11 These findings shed more light on the associations between dairy food consumption and lower risk for T2D and
point to the need for more studies about individual dairy foods, like milk, cheese and yogurt, on risk for T2D.
Drouin-Chartier, et al., concluded that high- to moderate-quality evidence indicates dairy food
consumption is linked to lower risk for T2D.6

Moderate-quality evidence finds eating high-fat dairy foods does not increase risk for T2D
The Drouin-Chartier review indicated there is moderate-quality evidence that high-fat dairy food (i.e., whole milk and whole milk
dairy foods like cheese and yogurt) consumption is not associated with higher risk for T2D (based on four meta-analyses).6 All
four meta-analyses included in the systematic review found no link between high-fat dairy food consumption and T2D.8,9,10,12 This
observational evidence indicates that consumption of high-fat dairy foods is not linked to higher risk for T2D, but more research
on this topic is needed to confirm these observations.

Fatty acid biomarkers of dairy food consumption also associated with lower risk for T2D
Studies that examined links between higher-fat dairy food consumption and risk for T2D had similar findings as emerging studies
that examine links between dairy fatty acid biomarkers in the blood after dairy food consumption and risk for T2D. One metaanalysis of five studies found consumption of fatty acid biomarkers of dairy fat consumption, including plasma levels of transpalmitoleic acid, is linked to lower risk for T2D.13 Two PCS included in the meta-analysis found that individuals with the highest
plasma levels of trans-palmitoleic acid have a 48%14 and 62%15 lower incidence of T2D. Another PCS included in the metaanalysis found that serum pentadecanoic acid, another fatty acid biomarker for dairy food consumption, is associated with a 27%
lower risk for T2D.16 Two large prospective cohorts of American men and women also included in the meta-analysis indicated
higher dairy fat biomarkers in plasma are associated with lower incidence of T2D.17 More research is needed to better
understand these observations.
For more information, please visit: https://www.nationaldairycouncil.org/science-summary
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