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the risk of type 2 diabetes mellitus and
summarises possible mechanisms of action.
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Diahetes mellitus (DM), diagnosed as glycated

haemoglobin (HbA1c) levels >6.5%, is considered

one of the most common chronic diseases
worldwide. The prevalence of DM in South Africa is reported
to be 9.6%, while 19% of the population has impaired
glucose homeostasis (6.1% < HbA1c < 6.5%)." The most
recent South African mortality profile ranks DM as the ninth
highest cause of death among South Africans (tenth
position among men; fifth position among women).? In
addition, the recent (2016) South African Demographic and
Health Survey indicates that 46% of adult women and 44%
of adult men suffer from hypertension, together with a high
prevalence of overweight and obesity among South Africans
(68% in women and 31% in men).’

Poor diet and lifestyle factors (lack of exercise and obesity)
seem to be major contributing factors in the development of
type 2 DM (T2DM). Medical nutrition guidelines for the
management of DM recommend a healthy, balanced eating
plan, which includes optimal, individualised combination
of carbohydrates and fat.*’ It is advised that a variety of
protein sources should be consumed, with a reduced intake
of red meat and an increased intake of nuts and low-fat
dairy products.**

Association between the intake of dairy
products and the risk for type 2 diabetes
mellitus

The role of dairy consumption in T2DM has received
considerable attention lately, with conflicting results reported
in literature: from a significant inverse association between
dairy consumption and the risk of T2DM®’ to no significant
associations.” The inconsistencies may be related to dairy
being considered as a whole food matrix, rather than
individual components being investigated separately.

A recent meta-analysis of 22 observational studies reported
that intake of total dairy, low-fat dairy and yoghurt correlated
inversely with the risk of T2DM. Intake of other dairy products
was not significantly associated with a risk of T2DM.’
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Similarly, a meta-analysis by Tian et al.” showed significant
inverse correlations between T2DM and the intake of total
dairy, whole milk and yoghurt.”

High intake of dairy products as a whole has been associated
with a significant reduction in the risk of T2DM (3—11%).™"
The consumption of low-fat dairy has further also been shown
to be associated with a 4-19% lower risk of T2DM.*"
Similarly, a significant inverse association was reported
between the consumption of low-fat milk, cheese, yoghurt*®®
and fermented dairy products and the risk of T2DM. No
significant association was found between the intake of full-fat
dairy, total milk and full-fat milk** and the risk of T2DM,
whereas some studies found a positive association’ or a
reduced risk with total milk intake.™"

Dose-response association between
dairy consumption and risk of type 2
diabetes mellitus

Dose-dependent effects of dairy need to be considered when
interpreting data. With regard to total dairy intake, reduction
was more pronounced at lower intakes, with a threshold of
200 g per day associated with the best risk reduction.”"
Although the association was still significant at higher intakes,
risk reduction was more modest. No additional benefit has
been reported at intakes exceeding 300-400 g per day™ or
400-600 g per day.” For low-fat dairy, an intake of 300 g per
day was reported to be associated with the best risk
reduction.” No additional benefit was found at intakes
exceeding 400 g per day.” In the case of yoghurt, a 14%
reduction was reported at intakes of 80 g per day compared
with no intake. No further risk reduction was found at higher
intakes.” Another group reported risk reduction to stabilise
beyond intakes of 120-140 g per day."

Possible mechanisms of action

For an intervention to be effective, it needs to change the risk
factors implicated in the development of a condition. In the
case of T2DM, manipulation of insulin receptor sensitivity,
insulin secretion or reducing insulin resistance could be
effective in targeting primary causes of DM. Changes in
lifestyle-associated risk factors (e.g. promoting weight loss or
preventing weight gain and efforts to reduce blood pressure or
stimulate increase satiety) could be equally effective.’ Various
mechanisms could therefore explain the inverse association
between intake of dairy products and reduced risk of T2DM, of
which anti-inflammatory effects may be one.""

The role of the food matrix (the combination of nutrients
within the specific food structure) should also be considered
in understanding the mechanism of action. The food matrix
affects the digestibility and absorption of nutrients and the
health effects of nutrient combinations may be different from
those of the individual nutrients.®" The collective effect of
nutrients seem to be stronger than that of individual nutrients,
which is why the nutritional value of a food item is not equal to
that of the individual nutrients.™"




The dairy matrix is complex and therefore the contribution of a
number of components should be considered when
investigating the association between dairy consumption and
the reduced risk of DM.”" Factors related to both the
macronutrient composition, such as protein and amino acid
content and the specific fat distribution, and the micronutrient
content of dairy should be considered.

Milk contains up to 400 different fatty acids, with butyric acid
as the primary component. Saturated fatty acids can stimulate
a low-grade inflammatory response and contribute to insulin
resistance,” and it is recommended that saturated fats should
not contribute more than 15% of total energy in the diet.”
Genetic, environmental and seasonal factors appear to
determine the specific fatty acid composition of dairy,” which
may explain some of the inconsistencies seen in the effect of
dairy products on T2DM risk."

Milk and dairy products are good sources of calcium,
magnesium and vitamin D. The positive effects of these
nutrients include their role in increasing insulin receptor
expression and sensitivity and improving beta-cell function,"
decreasing fat absorption,” improving dyslipidemia (by
increasing high-density lipoprotein cholesterol and decreasing
total and low-density lipoprotein cholesterol),” and reducing
blood pressure.” These nutrients also contribute to weight
loss by increasing the thermic effect of a meal and fat
oxidation.” Calcium from non-dairy sources did not resultina
reduced T2DM risk, suggesting that the other components
found in the food matrix of dairy products contribute to the
positive effects of dairy-based calcium."

Dairy protein, and specifically whey protein, is known to
increase satiety,” lower blood pressure pressure”” and lower
blood glucose through insulinotropic® effects.””**' The latter
enhances lipoprotein lipase activity, which assists with
triglyceride clearance.” Whey protein is also higher in
branched-chain amino acids (leucine, isoleucine and valine),
which are known to stimulate the insulin response.”
Consumption of whey protein before a meal or together with a
carbohydrate-containing meal increases the insulin response
and releases other incretin hormones, with a subsequent
lowering effect on blood glucose levels.” However, the
insulinotropic response is greater when whey protein is
consumed 30 minutes before the meal than as part of the
meal.’

Conclusion

The prevalence of DM in South Africa
is alarmingly high, with nearly 10% of
the population affected by the
condition. Every effort should be made
to curb a further climb. Medical
nutrition guidelines recommend being
physically active and following a
balanced diet that includes a wide
variety of foods. The daily intake of
dairy products, especially low-fat
options, significantly reduces the risk of
developing DM and should therefore be
encouraged.
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