Science Summary
Dairy and Type 2 Diabetes
Overview
Dairy foods such as milk, cheese and yogurt are
foundational foods in healthy dietary patterns. The dairy
group contributes important shortfall nutrients, including
calcium, vitamin D and potassium to the American diet.
Low-fat and fat-free dairy foods are part of the Dietary
Guidelines for Americans (DGA) recommendations for
healthy dietary patterns for Americans 2 years and older.
A growing body of research indicates that consuming
dairy foods is associated with multiple health benefits,
including a reduced risk of type 2 diabetes (T2D). This
summary provides an overview of studies conducted since 2015 on the links between dairy food consumption
and T2D and provides further support for consuming dairy foods as recommended in the 2020 DGA.

Healthy dietary patterns can help lower risk for T2D and decrease public health costs
T2D affects the lives of more than 30 million American adults and accounts for 90–95 percent of all diagnosed
cases of diabetes.1 Another 84 million American adults have prediabetes, putting them at greater risk of developing
T2D.2 Poor-quality diet and physical inactivity are recognized as key contributors to the epidemics of overweight,
obesity and other diet-related chronic diseases including T2D.3–5 A healthy diet is part of the foundation for T2D
prevention, treatment and management.6 Milk, cheese and yogurt, regardless of fat content, are recommended
parts of healthy dietary patterns, within calorie limits, according to the Joslin Diabetes Center’s 2018 clinical
nutrition guidelines for overweight and obese adults with T2D or prediabetes or those at risk for developing T2D.7
The 2020 DGA states that healthy dietary patterns are associated with reduced risk for several chronic diseases,
including T2D,5 and the DGA’s Healthy U.S.-Style Dietary Pattern recommends 3 daily servings of low-fat or fat-free
dairy foods for those 9 years and older, 2½ servings for children 4-8 years and 2 servings for children 2-3 years.5
It also recommends 1⅔ to 2 servings of whole- and reduced-fat dairy foods for toddlers 12-23 months and small
amounts of yogurt and cheese for infants 6 to 12 months, depending on developmental readiness.5

Research continues to explore links between dairy food consumption and lower risk for T2D
The 2020 DGA recommendations to include dairy foods in healthy dietary patterns builds on conclusions from
previous DGAs as well as from the body of scientific evidence published on the topic. Since 2015, 1 meta-analysis,8
2 systematic reviews,9,10 4 systematic reviews with meta analyses,11–14 14 prospective studies15–28 and 2 longitudinal
studies29,30 have been published on the links between consuming dairy foods and T2D risk. These studies, discussed in
the following sections, indicate that consuming dairy foods has beneficial or neutral associations with T2D incidence
in adults and that these associations vary with specific dairy foods.
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Low-fat dairy foods linked to reduced T2D risk in systematic reviews and meta-analyses
Six systematic reviews of prospective cohort studies or randomized control trials report that consuming dairy foods,
especially yogurt and low-fat dairy foods, is linked with a reduced risk of T2D.8–13 A systematic review9 concluded that
high-quality evidence indicates that consuming low-fat dairy foods, as well as eating yogurt, is associated with lower
risk for T2D. It also indicated that total dairy food consumption, as well as cheese consumption, is associated with
lower risk for T2D, based on moderate-quality evidence. Three reviews that conducted meta-analyses8,10,12 assessed
results of over 15 cohort studies and found that both total and low-fat dairy consumption were linked with a reduced
risk of T2D. Mishali et al.12 also concluded that women consuming the highest amounts of dairy compared to women
consuming the lowest amounts of dairy were 13 percent less likely to develop T2D. This finding was not observed in
males in this meta-analysis. Alvarez-Bueno et al. found that consuming 200-400 grams (g) of dairy foods per day
led to the largest reduction in T2D risk.10 Results of three meta-analyses8,11,13 found that eating yogurt was linked to
lower risk of T2D. In one study, eating 80 g of yogurt daily (245 g yogurt = one 8-ounce cup) was linked with a 14
percent lower risk for T2D.8 In the second study, eating yogurt regularly (daily or weekly) was associated with a 27
percent lower risk for T2D in seven prospective cohort studies.11 In the third study, Fan et al. concluded that eating
60 g of yogurt per day decreased T2D risk by 17 percent, and drinking 200 g of milk per day decreased the risk for
developing T2D by 9 percent.13

Prospective evidence indicates beneficial or neutral links between dairy intake and T2D
Results of 12 of the prospective cohort studies explored the relationship between dairy consumption and T2D,
primarily reporting beneficial and neutral associations.15–18,21,22,25–30 Large cohort studies in the U.S., Europe and Australia
found no association between total dairy,15 dairy fat,16 yogurt30 or milk25 intake with T2D risk. In an Australian cohort,
a healthy dietary pattern with adequate fruit and dairy food intake was linked with reduced risk of T2D and could
have prevented 23-37 percent of cases.26 Total intake of dairy foods, as well as eating yogurt and drinking low-fat
milk, were associated with lower T2D risk in a Mediterranean cohort of older adults.19 Results of other studies also
indicate that total intake of dairy foods, including whole-fat dairy foods like milk, cheese and yogurt, is associated
with a lower risk of T2D.17,27,28 Consuming whole-fat yogurt was linked to lower rates of T2D in one prospective cohort
study.20 A cohort study of 8,574 Korean adults found that eating yogurt was associated with reduced risk of T2D,
though consuming milk, cheese and other sources of calcium was not linked with T2D risk.18 In a smaller study of 699
adults, participants who consumed more yogurt (1 or more servings per week) had a lower incidence of T2D than less
frequent consumers.29
Among a cohort of Swedish adults, higher intakes of cheese, fermented milk and butter were associated with
lower T2D risk.21 One study of three large U.S. cohorts concluded that decreasing total dairy intake by one or more
servings daily was linked with a higher risk of T2D. This study also found that eating more yogurt (½ cups or more)
daily decreased T2D risk by 11 percent while eating more cheese (½ servings or more daily) increased T2D risk by
9 percent.22 Similarly, Guasch-Ferré et al. found that drinking whole milk was not associated with T2D risk, while
consuming 1 serving of either butter or cheese was associated with higher risk.20
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Fatty acid biomarkers of dairy food intake also associated with lower T2D risk
Results of a systematic review and meta-analysis and two additional prospective cohort studies indicate that
biomarkers of dairy fatty acid consumption or consuming dairy fat in cheese may be linked with lower risk of T2D. A
systematic review and meta-analysis found that individuals with higher blood levels of the biomarker trans-palmitoleic
acid, a fatty acid principally derived from dairy, were less likely to develop T2D.14 Results from two large prospective
cohorts also indicate that higher levels of dairy fat biomarkers in plasma were associated with lower incidence of
T2D.23,24 One of these studies found that higher levels of saturated fatty acids derived from cheese were linked with a
lower risk of T2D but this same relationship was not observed in milk-derived saturated fatty acids.24 More research is
needed to better understand these links.
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