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Low fat dairy products attracted attention in the 1960s
because of the move against saturated fats, as it was be-
lieved that they lead to weight gain and increase LDL and
cholesterol, which trigger coronary heart disease (1). In
1985, United States Department of Agriculture (USDA)
recommended a switch to low-fat dairy products as an ap-
proach of controlling fat intake for everyone over the age
of 2 years (1). The 2015-2020 Dietary Guidelines for
Americans and the American Heart Association both sug-
gested consuming low fat or non-fat dairy products to re-
duce both calorie and saturated fat intake, which could im-
prove heart health (2). However, in recent years, scientists
have called this recommendation into question (3, 4) (5). A
large body of scientific evidence challenges those long-held
beliefs that low fat dairy products are better for health. Re-
cent studies demonstrate that high fat dairy does not cause
obesity (5) or contribute to diabetes (6), or cardiovascular
disease (3. 4); in fact, it may even help prevent them.

Consumption of dairy products as a part of current die-
tary guidelines is a rich source of essential micro and mac-
ronutrients, such as high-quality protein, several vitamins,
and minerals (7). Dairy products have also make a large
contribution to a rare source of certain fatty acids, such as
short- and medium-chain saturated fatty acids and trans
fatty acids (8). In the scientific community, fat consump-
tion, especially saturated and trans fatty acids, are typically
proposed as having a negative role in the development of
the most common type of noncommunicable diseases, such
as cardiovascular disease (CVD) (9), diabetes (10), and
obesity (11).

Despite the fact that many studies have proved that dairy
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food reduced the risk of some types of alimentary cancers
(12, 13), CVD (4), stroke (14), metabolic syndrome (15),
and type II diabetes (6, 16), the findings from a series of
meta-analyses remained controversial. Dairy fat is one of
the most controversial components of dairy products that
seems to be a major source of heterogeneity among the re-
sults from the meta-analyses that investigated the relation-
ship between dairy products and the risk of noncommuni-
cable diseases (5). On average, fat constitutes 3.3% to
4.4% of milk (17). A glass of whole milk contains 5 g sat-
urated fatty acid, or in other words, 20% of the daily
amount recommended by the 2015 Dietary Guidelines for
Americans (1). Saturated fatty acid (SFA) is commonly
considered to contribute to the development of CVD and
stroke due to raising the ratio of LDL to HDL cholesterol
(18). Therefore, dietary advisors recommend reducing the
intake of full fat and high fat dairy products (2). In parallel
to such recommendations, fat consumption was declined
over 3 decades in the United States and many developed
countries (17). Despite these attempts, reducing fat intake
did not have an impact on the growing obesity, diabetes,
and CVD epidemic, and thus the simplest message, which
is often overlooked, is that fats do not have the same phys-
iological effects on health (1). In fact, the current recom-
mendations about increasing the intake of fat-free or low
fat milk, and milk products in 2010 Dietary Guidelines for
Americans has been based on findings from Nurses' Health
Study that revealed low fat dairy intake maintained the
metabolic parameters in the normal range (19, 20). The re-
sults of this study, which is one of the first investigations
on the role of dairy fat and incidence of heart disease,

tWhat is “already known” in this topic:

The most dietary guidelines recommending the in-
creased consumption of low fat or fat-free dairy prod-
ucts.

—What this article adds:

The dairy fat intake is not typically accompanied with
a higher risk of weight gain, CVD, or type II diabetes
in healthy persons within the range of the recom-
mended calorie intake.
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showed that high fat dairy consumption increased the inci-
dence of CVD compared to the low fat dairy intake (20).

A recent meta-analysis including 22 cohort studies sug-
gested an inverse association of whole and low fat dairy
with incidence of type Il diabetes, however, no significant
associations were found for high fat dairy (6). In the field
of heart disease and stroke, low fat dairy intake was associ-
ated with a reduced risk of total CVD and stroke (3, 4). In
a follow-up study, despite the nonsignificant findings for
consumption of full fat dairy products, the intake of low fat
dairy products was found to be inversely associated with
CHD risk (3). The most important findings regarding the
effects of fat dairy on obesity and metabolic syndrome have
been reported in a systematic review of observational stud-
ies by Kratz et al. (5). Overall, most of the included studies
revealed that those participants, who consumed more dairy
fat or high fat dairy foods at baseline gained less weight
over time compared to participants, who consumed less (5).
Furthermore, not only there was no association between
consumption of dairy fat or high fat dairy foods and obesity
at baseline or over time, but also low fat dairy consumption
was not inversely associated with risk of obesity (5).

In most studies, FFQ was applied to the estimation of
food intake, while for some foods, such as dairy fat (low fat
versus high fat products), they considered less than half the
inter-individual variability in consumption (21). Therefore,
the objective measure of dairy fat intake includes the odd-
numbered saturated fatty acids, pentadecanoic acid
(C15:0), and trans palmitoleic acid, which have been vali-
dated as markers of dairy fat intake, may be considered
preferable (22, 23). For example, pentadecanoic acid con-
centration has been negatively correlated with central obe-
sity after adjustment factors, such as calcium intake and
physical activity (24). In support of this finding, the results
of a 5- year follow-up revealed that the pentadecanoic acid
was associated with positive effects on insulin sensitivity
and B cells as well as 27% reduction in the incidence of
type II diabetes (25). Moreover, the meta — analysis data
from 2 large prospective cohort studies have shown that
plasma pentadecanoic acid is associated with a lower inci-
dence of diabetes by 32% and 28% in the highest plasma
pentadecanoic acid versus the lowest (26). Trans pal-
mitoleic acid is another reliable dairy fat biomarker attract-
ing consumers’ interest (22). Mozaffarian et al. found that
higher trans-palmitoleate levels were associated with
slightly lower adiposity, triglyceride, C-reactive protein,
and insulin resistance. The finding from multiethnic US co-
hort indicated an inverse association for triglycerides, fast-
ing insulin, and systolic blood pressure in individuals with
Quintile 5 compared with those with Quintile 1 trans pal-
mitoleic acid (27).

There are several points that must be considered when
evaluating serum fatty acid as a biomarker of dairy fat in-
take. Although dairy products provide these fatty acids,
they can also be derived from other forms of ruminant fat,
such as beef or lamb(28, 29). Moreover, metabolic status
has also been proposed to affect certain serum fatty acids
(5). Additionally, although fat constitutes a considerable
proportion of dairy products, it is difficult to isolate the ef-
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fect of dairy fat from other dairy components that may con-
tribute significant favorable or unfavorable effects on
risk(5). It is important to note that consumption of high fat
or low fat dairy products could be accompanied with other
health behaviors (5). For example, high fat dairy consump-
tion was positively associated with unhealthy lifestyle fac-
tors, such as smoking, and inversely correlated with physi-
cal activity and fiber intake (5). Additionally, different die-
tary sources of dairy fat may result in differential effects on
health. For instance, in equal fat content, cheese showed
positive effects of LDL-C compared with butter (30). The
results of a recent meta-analysis of randomized clinical
studies that examined the impacts of changing whole fat
and low fat dairy products on cardiometabolic risk factors
should also be interpreted with caution (31). As discussed
by the authors, although included studies were stratified by
low fat and whole fat dairy products, a direct comparison
of these studies may not be considerable, as no trials have
directly compared low fat dairy diet with whole fat diet
3.

In summary, the majority of evidence supports the hy-
pothesis that dairy fat intake is not typically accompanied
with an higher risk of weight gain, CVD, or type II diabetes
although this is in contrast to most dietary guidelines rec-
ommending the increased consumption of low fat or fat-
free dairy products. The best conclusion in dairy fat field
was obtained by Dr. Mozaffarian quotation. He stated, “In
the absence of any evidence for the superior effects of low
fat dairy and some evidence that there may be better bene-
fits of whole fat dairy products for diabetes, why are we
recommending only low fat diary? We should be telling
people to have a variety of dairy products and remove the
recommendation about fat content.”
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