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Abstract
Purpose of Review The majority of international guidelines for cardiovascular disease (CVD) prevention recommend mod-
erate intake of low fat or fat-free products, and limiting full fat dairy food because of its high saturated fatty acid content. 
Recent equivocal observational studies and greater understanding of the complex nature of dairy foods has led to reappraisal 
for some types of dairy foods.
Recent Findings Current guidelines from major cardiovascular societies have differed; interpretation of major observational 
studies has been inconsistent. Apart from the adverse effect of butter, consumption of more complex dairy products notably 
fermented varieties, yogurt in particular, appears to be inversely associated with outcomes of CVD and type 2 diabetes 
(T2D). Reduced fat in dairy food appears advantageous but is no longer a unanimous view although is preferred for people 
at increased CVD risk and dyslipidemia.
Summary Changed evidence has led to new advice regarding consumption of some dairy foods. The apparent beneficial 
effects of cheese, fermented milk, and yogurt allow for increased consumption of nutritious staple foods. Reduced fat yogurt 
may be desirable as part of diets for individuals with CVD or T2D.
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Introduction

The associations between major food groups and cardio-
vascular disease (CVD) and type 2 diabetes mellitus (T2D) 
have been more contentious with respect to dairy foods 
than with other foods. The recent 2019 American College 
of Cardiology/American Heart Association (ACC/AHA) 
guidelines that are predominantly clinical but include brief 
commentaries on diet have mostly avoided advice based on 
individual nutrients and have opted for more or less recom-
mended food groups [1•]. Notably, mention of dairy foods is 
absent. The reasoning is as follows: “The evidence is mixed 
with regard to the effectiveness of dairy intake to reduce 
ASCVD (atherosclerotic cardiovascular disease) risk factors 
which is why it is not included in the list of foods for their 
recommendation”.

By contrast, the 2019 European Society of Cardiology/
European Atherosclerosis Society (ESC/EAS) guidelines 
detail foods that raise LDL cholesterol and by inference raise 
the risk of CVD accordingly [2•]. Their recommendations 
for dairy food consumption is given under three headings: 
(i) “To be preferred: skimmed milk and yoghurt”; (ii) “To 
be used in moderation: low-fat milk, low-fat cheese, and 
other milk products”; and (iii) “To be chosen occasionally 
in limited amounts: regular cheese, whole milk, cream, and 
yoghurt”. There is reference to preferred fats/oils: “Unsatu-
rated fat-rich oils from safflower, sunflower, rapeseed, flax-
seed, corn, olives, or soybean were shown to reduce LDL 
cholesterol levels (− 042 to − 0.20 mmol/L) when used in 
substitution of saturated fatty acid-rich fats like butter or 
lard”.

These are substantial differences from the four major 
organisations that influence guidance to the health profes-
sion in the cardiovascular area. The change from previous 
AHA positions is substantial. In 2006 advice was to con-
sume low-fat dairy: “Select fat-free skim milk and low-fat 
(1%) dairy products” [3]. The purpose of this review is to 
analyse the relevant recent publications up to August 2021 
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and attempt to provide a consensus of the views in those 
reports.

Nature and Limitations of Evidence

Most of the evidence to be reviewed is not based on rand-
omized controlled trials (RCTs) but on observational studies 
and prospective cohort studies which are population studies 
that collectively reflect the eating habits of tens or hundreds 
of thousands of free-living individuals. The large numbers 
provide confidence in the outcome results especially if based 
on lengthy periods of close observation. Nevertheless, the 
data reflect recollected eating patterns, approximate amounts 
of foods, and imprecise measurements. Importantly, in many 
instances, they do not adequately account for confounders 
of which the foods that are substituted for changes in dairy 
consumption are important. The matrix of most dairy foods 
is complex comprising a number of nutrients within differ-
ing physical formats including changes due to fermentation.

The predictive reliability of observational and cohort 
studies has been attempted by simulating a target trial of 
previously recommended dietary interventions sustained 
over many years using data from observational and cohort 
studies [4•]. The estimated 20-year risk of all-cause mortal-
ity through implementation of AHA food-based goals [5], 
using data from three prospective cohort studies of men 
[Health Professional Follow-up Study (HFPS)] and women 
(Nurses’ Health Studies I and II, NHS, and NHS II) [6•], 
was not markedly dissimilar from the actual mortalities. 
The estimated 20-year mortality risks under a dietary inter-
vention versus no intervention were 21.9% compared with 
25.8%, respectively, in the HPFS; 10.0% compared with 
12.6%, respectively, in the NHS; and 2.1% compared with 
2.5%, respectively, in the NHS II [4•]. These data support 
the interpretation of such studies provided duration is long 
and population size large, the conclusion being that adher-
ence to the earlier food-based AHA Dietary Goals starting 
in mid-life may reduce the 20-year risk of mortality.

In the absence of RCTs, the focus has been in recent years 
on food groups rather than on nutrients and on estimating 
risks and benefits by patterns of healthy eating.

Dairy Consumption and Cardiovascular 
Disease

Advice regarding the inadvisability of consuming dairy 
food arose from a general guidance to avoid fatty foods 
with high-saturated fatty acid content. Such foods included 
fatty meats especially processed meats and fried foods 
with the focus on “total fat”. The approximate fat content 
of cow’s milk is 3–4% and the fatty acid composition of 

dairy fat varies with the breed and nutrition. Only recently 
has advice regarding dairy intake taken into account the 
whole food and the compositional variety in the matrix of 
individual products. Such recognition has modified atti-
tudes while not entirely dismissing the importance of the 
fat content. The evidence relating to differing interpreta-
tions and guidance is the substance of this review.

Well researched meta-analyses of the association of 
dairy foods with cardiovascular health have been published 
with increasing frequency. Fontecha et al. have analyzed 
12 meta-analyses involving RCTs as well as the updated 
meta-analyses of RCTs [7]. Consumption of total dairy prod-
ucts, with either regular- or low-fat content or with different 
dose-responses, showed no association or lower risk of total 
incidence and mortality for CVD, coronary heart disease 
(CHD), and ischemic and hemorrhagic stroke. Meta-analy-
ses of RCTs that investigated the potential effects of dairy 
products on selected biomarkers of CVD risk showed no 
adverse effects on blood lipids and blood pressure. However, 
fermented milks (i.e. yogurt, cheese) decreased those CVD 
risk biomarkers [7]. Based on data from 31 cohort studies, 
Alexander et al. reported an inverse trend between total dairy 
consumption and CVD and fatal and non-fatal CHD, which 
appears to have been driven by intake of cheese (Hazzard 
Ratio, HR of 0.86 for each 600 g/day of total dairy and 0.86 
for each 50 g/day cheese intake) [8•]. High-fat dairy food 
tended to be positively associated with CHD contrasting 
with the inverse association with low-fat total dairy (HR 
0.90). Gholami et al. reporting on 27 cohort studies found an 
inverse association between total dairy intake and CVD (HR 
0.90) [9]. By contrast, neither Gholami et al. nor Bechthold 
et al. reporting on 24 cohort studies observed any effect of 
total dairy consumption on fatal and non-fatal CHD events 
[9, 10]. Surprisingly, the effect of total dairy on stroke was 
more striking than on CHD. Alexander et al. showed total 
dairy intake, including full-fat and low-fat dairy, was associ-
ated significantly and inversely with total stroke (HR 0·91) 
[8•]. Similarly, Gholami et al. reported a significant inverse 
association between total dairy intake, mainly attributable 
to low-fat dairy products, and stroke (HR 0.88) [9]. As with 
CHD, cheese intake was significantly inversely associated 
with total stroke (HR 0·87) [8•]. Cheese intake was also 
generally inversely associated with stroke in each of the 5 
meta-analyses quoted by Fontecha et al. that had been pub-
lished since 2014 [7]. Butter showed no association with 
CVD but the amounts consumed were small, interpretations 
based on increments of 10–14 g/day.

The conclusions indicate little association in either 
direction between total dairy consumption and CHD, but 
possibly an inverse association with stroke. Since the risk 
factors for CVD generally apply to both CHD and stroke, 
there may have been unrecognised confounding factors.

34 Current Atherosclerosis Reports (2022) 24:33–40



1 3

In one of the largest meta-analyses, Guo et al. reported on 
29 prospective cohort studies including 928,465 participants 
of whom about one-tenth died, 28,419 suffered incident 
CHD events and 25,416 CVD events [11]. No associations 
were observed with total dairy or milk intake whether of 
low-fat or high-fat variety. This meta-analysis differed from 
those reported above in that it showed a modest but signifi-
cant inverse association between total fermented dairy prod-
ucts (yogurt, cheese, and fermented milk; per 20 g/day) with 
mortality (HR 0.98) and CVD risk (HR 0.98) but not for 
CHD [11]. Further analyses showed cheese associated with 
a lower risk of CVD (HR 0.98 per 10 g/day), but not yogurt. 
In contrast, a recent report suggests a protective link between 
yogurt consumption and CVD. Cruijsen et al. have recently 
reported that during a 12-year follow-up of the Alpha Omega 
Cohort from the Netherlands that included 48,473 person-
years and 2035 deaths, yogurt consumption was inversely 
associated with CVD mortality (HR 0.96 per 25 g/day) and 
all-cause mortality (HR 0.98 per 25 g/day) in patients with 
a history of myocardial infarction [12].

A further consideration is the nature of foods that sub-
stitute when dairy intake is reduced or increased. Brassard 
et al. have shown an attenuation in CVD risk when dairy 
food is replaced by unsaturated oil and wholegrain foods but 
not when substituted by refined carbohydrates or trans-fats 
[13]. Similar conclusions were drawn by Chen et al. based 
on data from three large US prospective cohort studies com-
prising 5,158,337 person-years who experienced 8974 CHD 
and 14,815 CVD events [14]. Dairy consumption compared 
with an equivalent amount of energy from carbohydrates 
(excluding fruit and vegetables) was not associated with total 
CVD events including both CHD and stroke. However, event 
rates were reduced when dairy fat was partially substituted 
by polyunsaturated fat (5% energy substitution led to a calcu-
lated 24% reduction in CVD risk) and by whole-grain foods, 
but not by refined carbohydrates or other animal fats, the 
latter increasing risk by 6%. In a large multi-racial study 
in the USA that included 36,364 person-years of follow-up 
between 2000 and 2010, full-fat dairy was inversely associ-
ated with subsequent CVD risk whereas meat fat was posi-
tively associated [15].

The issue of fat content was not resolved by the above 
meta-analyses since there were reports of lower HR for CHD 
and stroke with low-fat dairy in some but the converse or 
no difference in others. In other individual population stud-
ies, the findings also differed for total dairy although the 
potential benefit of fermented dairy foods was in general 
confirmed. One of the largest prospective cohorts is the Pan-
European EPIC cohort [16•]. Reporting on 409,885 indi-
viduals from 9 countries who experienced 7198 CHD events 
during a mean of 12.6 years, only the consumption of meat 
was a significant predictor of CHD (HR 1.19 for a 100 g/
day increment in red and processed meat). By contrast, the 

two fermented dairy foods yogurt and cheese were inversely 
associated with CHD events (yogurt HR 0.93 per 100 g/day 
increments; cheese HR 0.92 per 30 g/day increments). Simi-
lar conclusions were drawn from the Danish Diet, Cancer 
and Health Study of 54,903 individuals prospectively fol-
lowed 15.9 years [17]. Risk of myocardial infarction was 
lower when low-fat or whole-fat milk was partially substi-
tuted by yogurt (HR 0.89 and 0.87, respectively for each 
200 g/day replaced); or cheese (HR 0.96 and 0.95, respec-
tively for every 20 g/day substituted for 200 g/day either 
full-fat or low-fat milk).

A study from Iran reported the 11-year follow-up of a pro-
spective cohort in Golestan Province that included 42,403 
participants and 1467 deaths from CVD [18]. Comparing the 
highest and the lowest quintiles for total dairy consumption 
showed 28% lower risk of CVD mortality. The main contri-
butions to the reduced CVD were low-fat dairy (HR 0.74), 
yogurt (HR 0.84), and cheese (HR 0.74). Higher intake of 
high-fat dairy food and milk was not associated with CVD 
mortality. The foods displaced by dairy are not clear which 
is a recurring problem in nutritional epidemiology. This 
issue was addressed in the Australian Longitudinal Study on 
Women’s Health that also reported lower CVD risk among 
7679 women free of CVD at baseline [19]. During a 15-year 
follow-up, women consuming large amounts of dairy espe-
cially yogurt and total fermented dairy products had a lower 
CVD risk (HR 0.84); however, the significance was dimin-
ished when other food components and total energy intake 
were taken into account.

In contrast to reports of a benefit or no effect of dairy 
on CVD, the recently published 2017 follow-up of 102,521 
post-menopausal women in the Women’s Health Initiative 
(1,876,205 person-years, including 6993 deaths from CVD) 
showed consumption of total dairy protein was positively 
associated with higher risk of CVD (HR 1.11) [20]. In a 
Mendelian randomization analysis, Tognon et al. examined 
103,256 adults (7121 deaths; mean follow-up of 13.7 years) 
from Northern Sweden [21]. Using a lactase single nucleo-
tide polymorphism (an index of diary consumption), high 
consumers of non-fermented milk (≥ 2.5 times/day) experi-
enced a 32% increased risk of all-cause mortality compared 
with those who consumed milk ≤ 1 time/week. Intake of 
low-fat milk reduced the risk; fermented milk and cheese 
were HR 0.90 and 0.93, respectively. Butter consumption 
increased risk (HR 1.11) confirming a previous finding also 
from Sweden. In the Swedish Mammography Cohort that 
included 33,636 women with 1392 cases during a follow-up 
of 11.6 years, there was a 34% higher CHD risk with butter 
intake whereas cheese was inversely associated (HR 0.74) 
[22].

Potential biomarkers of dairy have examined the relation-
ship between intake and subsequent CVD events [23]. A 
22-year study of 2907 adults aged ≥ 65 years and free of 
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CVD at baseline measured three such biomarkers, the odd-
chain saturated fatty acids pentadecanoic (C15:0), hepta-
decanoic (C17:0), and trans-palmitoleic (trans-16:1n-7) 
acids, serially over time [24]. However, none predicted 
future CVD.

Conclusions

The overall evidence likely supports the recent 2019 sum-
mary statement by Mozaffarian that “…dairy consumption 
is part of a healthy diet without strong evidence to favor 
reduced-fat products, while intakes of fermented dairy prod-
ucts such as yogurt and cheese appear especially beneficial” 
[25•]. Whereas this is applicable to a general population and 
likely important to patients with T2D (discussed below), 
it may not be the best advice to those individuals at high 
CVD risk because of the effects of dairy fat on LDL cho-
lesterol, a major CVD risk factor. However not all experts 
agree with Mozaffarian [25•]. In review of trending nutrition 
controversies relevant to cardiovascular practice, Freeman 
et al. concluded “…there is general consensus that full-fat 
dairy products are major sources of saturated fat and sodium 
in the U.S. diet, and thus, should be limited; nevertheless 
reduced fat dairy products remain a convenient source of 
some essential vitamins and minerals, as well as high-quality 
protein” [26•].

Dairy Consumption and T2Diabetes

Inverse associations between total dairy consumption, par-
ticularly fermented dairy products and CVD, have strength-
ened in recent years. Whether the potential benefits on 
incident T2D would flow on to lowered risk for CVD is 
less certain but could be expected. Three recent reports 
have examined data from self-reported T2D cases from 
the Health Professionals Follow-Up Study (1986–2012), 
Nurses’ Health Study (1984–2012), and Nurses’ Health 
Study II (1991–2013). In the first report, dairy fat consump-
tion obtained from 16,511 incident cases of T2D showed 
no association when compared with equivalent energy from 
carbohydrates (HR 0.98) [6•]. However, calculated HRs 
through dietary substitutions showed that replacing 5% of 
calories from dairy fat with animal fats (other than from 
dairy) increased risk of T2D by 17% whereas substituting 
5% dairy food energy by whole-grains lowered risk by 7%. 
Replacement by refined grains increased risk marginally by 
4%.

A second report assessed how changes in dairy foods, 
determined from serial questionnaires, related to incident 
diabetes [27]. After multivariable adjustment, a decrease 
in total dairy by > 1 serving/day over a 4-year period asso-
ciated with 11% higher incidence of T2D, compared with 

maintaining a relatively stable consumption. Changes in 
low-fat milk, whole milk, and cream were not significantly 
associated with T2D. Increasing yogurt by > 0.5 serving/day 
associated with an 11% reduced T2D risk, whereas increas-
ing cheese by > 0.5 serving/day associated with a 9% higher 
risk compared with maintaining stable intakes. Substituting 
1 serving/day of yogurt or reduced-fat milk for cheese asso-
ciated with lower T2D risk (16% and 12%, respectively).

The third report investigated differences in T2D risk by 
replacing consumption of red meat by other major dietary 
proteins assessed during sequential 4-year periods [28]. A 
decrease in red meat per serving/day during a 4-year period 
associated with a lower risk of T2D in the subsequent 4-year 
period when replaced with low-fat or high-fat dairy (HR 
0.82 and HR 0.82, respectively), and comparable with a 
serving of fish or poultry (0.87 and 0.82, respectively).

In a meta-analysis reporting 4–22 cohort studies and from 
4–23 populations including 64,227–566,875 participants for 
periods from 4 to 30 years, dairy consumption was available 
in 4810–44,474 cases of T2D in the two aggregated cohorts 
[29•]. Most studies reported inverse associations between 
total dairy foods and T2D incidence (HR 0.86–0.91) as well 
as for individual dairy products. The strongest inverse asso-
ciations were with low-fat products (HR 0.81–0.83), espe-
cially low-fat milk (HR 0.82) and yogurt (HR 0.74–0.86); 
that for cheese was moderate. Dose–response analyses 
showed a decreased T2D risk for 200–400 g/day of total 
dairy products (HR 0.93–0.97) and 200 g/day of low-fat 
dairy products (HR 0.88–0.91).

A meta-analysis of 22 cohorts comprising 579,832 indi-
viduals and 43,118 cases of T2D confirmed the above find-
ings of reduced incidence among those eating more yogurt 
(HR 0.86 for an intake of 80 g/day) and low-fat dairy (4% 
lower risk per 200 g/day) [30]. A systematic review and 
meta-analysis published in 2020, reported a 27% risk reduc-
tion for T2D with yogurt consumption [31]. Of note, cheese 
associated with a significant 24% increase in T2D risk.

A Mendelian randomization study based on a lactase 
polymorphism carried out in 97,811 individuals from a Dan-
ish general population failed to demonstrate any association 
between T2D and milk consumption [32].

In the PREDIMED Study (PREvencion con DIeta MED-
iterranea), 266 incident cases of T2D were reported over 
4.3 years [33]. One serving daily of butter (12 g) and cheese 
(30 g) were both positively associated with T2D (HR 2.42 
and 1.32, respectively), whereas whole-fat yogurt intake 
showed a 35% inverse association in this small cohort.

Using metabolomics profiling, Drouin-Chartier et al. 
showed a number of lipid species, mainly phospholipids, 
correlate with dairy consumption elicited through question-
naires [34]. Subsequent analyses examined associations 
between multivariate models of metabolites and incident 
T2D in 3 cohorts: baseline PREDIMED, 1-year follow-up 
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PREDIMED, and a composite of the 3 major US cohorts. 
The findings while interesting are inconsistent. The baseline 
PREDIMED group showed that a composite of 38 unique 
metabolites representing, separately, consumption of total 
dairy, low-fat dairy, fermentable dairy, milk, and yogurt cor-
related inversely with T2D in agreement with other studies. 
However, the metabolite score modelling for the US cohorts 
showed a significant inverse correlation only for total dairy 
and milk, whereas the 1-year PREDIMED cohort following 
intervention with a Mediterranean diet showed a significant 
association only with intake of milk.

Biomarkers of dairy intake such as plasma pentadeca-
noic, heptadecaenoic, and trans-palmitoleic acids have been 
inversely associated with significantly lower risk for T2D 
[35]. This conclusion was based on 16 prospective cohort 
studies including 63,682 participants and 15,180 incident 
cases of T2D over a 9-year follow-up conducted among pop-
ulations of differing ethnicity. In adjusted models, the HR 
for incident T2D per cohort specific 10th to 90th percentile 
range was 0.80 for 15:0, 0.65 for 17:0, 0.82 for t16:1n7; 
and 0.71 for their sum. Similar associations for 15:0, 17:0, 
and the sum of all three fatty acids were present in both 
genders, but with women experiencing a 20–27% lower risk 
than men. However, not all studies agree with this finding 
and a recent review documents studies that have shown both 
negative and positive associations between odd-chain fatty 
acids and T2D [23]. Odd-chain fatty acids, 15:0 in particular, 
are useful biomarkers of total dairy fat and are useful for 
monitoring dietary compliance [23]. However, there are a 
number of limitations, and thus, caution is warranted in the 
interpretation of associations between these biomarkers and 
CVD risk.

Conclusions

The evidence consistently suggests consuming dairy foods 
does not impact adversely on incident T2D and that fer-
mented dairy foods especially yogurt, low-fat more than 
full-fat, may modify the risk of developing T2D. Within the 
context of current recommendations for plant-based foods, 
emphasizing whole grains, vegetables, fruits, and legumes 
and exclude animal products to prevent diabetes [36], it may 
be appropriate to include fermented dairy foods in a healthy 
pattern of eating.

Dairy Consumption and Cardio‑Metabolic 
Risk

The effects of different dairy foods on LDL cholesterol 
especially when studied at equivalent fat content have been 
largely resolved. RCTs have compared butter and cheese 
mostly and have consistently shown a significantly greater 

increase in LDL cholesterol with butter [13, 37]. In fact, 
butter is a reliable positive control in trials of dietary fats 
and oils. In the EPIC–Norfolk Study in the United Kingdom, 
LDL cholesterol was inversely associated with an increase 
in total low-fat dairy and positively with high-fat dairy 
(total, butter, and high-fat cheese) [38•]. In an RCT that 
involved participants substituting 4.5% of energy with but-
ter or refined olive oil, consumption of butter significantly 
increased LDL cholesterol when compared with olive oil 
[39].

Measurements of total “cardio-metabolic risk” or meta-
bolic syndrome, comprising effects on plasma lipids, insulin 
sensitivity (mostly assayed by glycated hemoglobin) and adi-
posity, have improved with low-fat dairy products in some 
[23, 40•] but not all studies [23, 41, 42]. One study showed 
deterioration in insulin sensitivity after 12 weeks with 3.3 
servings/day of either low-fat or full-fat dairy food [42]. By 
contrast, the PREDIMED Trial reported that in 930 incident 
cases of metabolic syndrome developed over 3.2 years, HRs 
for the comparison of extreme tertiles were 0.72 for low-fat 
dairy; 0.73 for low-fat yogurt; 0.78 for whole-fat yogurt; and 
0.80 for low-fat milk; but 1.31 for cheese [43]. In a study 
of overweight and obese subjects, lysophosphatidylcholine, 
lyso-platelet-activating factor and several phospholipid fatty 
acids all indicative of dairy consumption, significantly asso-
ciated with better insulin sensitivity [44].

Effects of dairy consumption on blood pressure have 
been inconclusive. In an RCT that compared 6-week iso-
energetic diets comprising one daily serving of 31% fat 
cheddar cheese, with 3 daily servings of 1% fat milk and a 
dairy-free control diet, neither the low-fat nor the regular-
fat dairy diets influenced ambulatory blood pressure [45]. 
The full-fat cheese diet raised plasma LDL cholesterol (5.8% 
and 7.0% compared with the control and milk diets, respec-
tively) and LDL particle size compared with the other two 
periods. Milk and cheese raised plasma triglycerides (9.9% 
and 10.5%, respectively compared with the control diet), but 
there were no effects on C-reactive protein or glucose-insulin 
homeostasis.

Additional Aspects

The physical state of the lipid globules is important as dem-
onstrated by the LDL cholesterol raising potential of butter 
compared with that of cheese or cream in which the milk fat 
is enclosed in a milk-fat globule membrane that is missing 
in butter [46]. This was demonstrated in an 8-week RCT 
of 40 g/day milk fat consumed either as butter or whipped 
cream (milk fat encased in globule membrane).

The effects of individual saturated fatty acids have gener-
ated considerable debate. For Jersey cows, dairy fat com-
prises 32% palmitic (C16:0), 14% stearic (C18:0), 11% 
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myristic (C14:0), and 4% lauric acids (C12:0). Ruminant 
trans-fatty acids that account for 4% of fat in dairy food 
appear insufficient to increase LDL cholesterol, although 
when consumed in greater amount will raise LDL choles-
terol, as would industrially hydrogenated vegetable oils [47]. 
Robust RCTs have shown almost similar increments in LDL 
cholesterol with myristic and palmitic fatty acids, and sub-
stantially greater increase when compared to oleic acid [48]. 
In fact, it has been suggested that myristic acid may be the 
most potent LDL cholesterol raising fatty acid in milk fat 
[49]. Lauric acid, a major component of coconut milk, raises 
LDL cholesterol compared with olive oil but not by as much 
as palmitic acid [50]. By contrast, stearic acid is neutral in 
its effect on LDL cholesterol [51].

A2 Milk for which largely unsubstantiated claims include 
favorable effects on CHD and type 1 diabetes has captured 
a minor percentage of the milk market. Most cow milk con-
tains both A1 and A2 caseins, whereas human, goat, sheep, 
and other contain mostly A2 β-casein. The European Food 
Safety Authority comprehensively examined all of the 
claims and concluded that there was neither any cause-effect 
evidence of harmful A1 protein nor clear benefit from con-
suming A2 protein [52].

Conclusions

1. Evidence regarding increased risk of consuming dairy 
food for future CVD remains uncertain. The risk is 
minor if at all for healthy individuals without CVD risk 
factors. For people at increased CVD risk, including 
individuals with T2D, some modification of dairy intake 
appears to reduce risk.

2. The complex nature of dairy foods justifies distinguish-
ing between butter that has the highest fat content and 
is frequently associated positively with increased CVD 
risk, and other dairy foods. Fermented dairy foods, fer-
mented milk, yogurt, and cheese are more often than not 
negatively associated with CVD risk.

3. With respect to T2D, evidence is more convincing that 
consuming fermented dairy foods, especially low-fat 
yogurt may contribute to prevention. Incident diabetes 
occurs less often in individuals whose intake of yogurt 
is at least 200 g/day.

4. Cardiometabolic health as judged by reduced levels of 
LDL cholesterol and greater insulin sensitivity but not 
by lower blood pressure associates with greater con-
sumption of low-fat fermented dairy foods.
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