
Metabolic Syndrome

Over the past few decades, environ-
mental and behavioral factors that 
encourage excess caloric intake and 

physical inactivity have become more perva-
sive in the United States. As a result, nearly 68% 
of adults and 32% of children and adolescents 
are overweight or obese.1,2 The rapid rise in the 
prevalence of overweight and obesity is con-
cerning because of the association of these con-
ditions with other conditions, such as subclini-
cal chronic inflammation, which contributes to 
the development of metabolic abnormalities 
and chronic diseases.3,4

Alterations in the regulation of blood pres-
sure, inflammation, or carbohydrate and fat 
metabolism can lead to the development of 
metabolic syndrome, a condition characterized 
by the presence of at least three metabolic ab-
normalities that are risk factors for cardiovascu-
lar disease (CVD) and type 2 diabetes. (See the 
table on page 86.) Approximately one-third of 
adult Americans meet the criteria for metabol-
ic syndrome.5 In addition to impacting health, 
conditions associated with metabolic syn-
drome impose an enormous economic burden 
on the healthcare system. It was estimated that 
the total healthcare costs in the United States 
associated with diabetes and CVD amounted 
to approximately $500 billion to $650 billion 
in 2010.6,7 Clearly, there is intense interest in 
identifying factors that can be changed to avoid 
these dire health and economic estimates.

Dairy Products and Metabolic 
Health
Ongoing research is examining the role of spe-

cific foods, nutrients, or dietary components 
that can reduce the health and economic bur-
den associated with overweight, obesity, and 
metabolic syndrome. Emerging evidence has 
suggested that the consumption of dairy prod-
ucts and ingredients may provide a benefit to 
overall metabolic health.8 

A recent study published in the American 
Journal of Clinical Nutrition found that consum-
ing three dairy-based smoothies per day signifi-
cantly suppressed oxidative and inflammatory 
stress in overweight and obese adults.9 In con-
trast, consumption of soy-based smoothies did 
not alter either oxidative or inflammatory stress. 
“To our knowledge, this is one of the first stud-
ies to show an effect of dairy on oxidative and 
inflammatory stress in a clinical setting,” says Mi-
chael B. Zemel, PhD, professor of nutrition and 
medicine at the University of Tennessee. “The 
results of this study suggest that the regular con-
sumption of dairy products or ingredients, such 
as calcium or whey, can serve as functional foods 
to help maintain metabolic health.”

High blood pressure, a key symptom of meta-
bolic syndrome as well as CVD, is prevalent in 
the United States, with approximately 33% and 
25% of adults having hypertension or prehy-
pertension, respectively.6 Government, health 
professional organizations, and advocacy 
groups have made specific dietary recommen-
dations with the goal of reducing hypertension, 
such as limiting sodium intake and increas-
ing fruit and vegetable consumption. A recent 
review of the current evidence found that di-
etary patterns rich in dairy foods are associ-
ated with reductions in blood pressure.10 Dairy 

products supply key nutrients to the diet that 
may favorably affect blood pressure, including 
calcium, potassium, magnesium, and vitamin 
D.11 For this reason, lower-fat dairy foods are 
an important component of the government-
approved Dietary Approaches to Stop Hyper-
tension eating plan, which has been shown to 
improve blood pressure control.12 

Dairy foods play an important role in a 
heart-healthy diet. In fact, the 2010 Dietary 
Guidelines for Americans stated that the cur-
rent evidence indicates the intake of milk and 
milk products is associated with a reduced risk 
of CVD and type 2 diabetes as well as lower 
blood pressure in adults.13 Further, the report 
urges consumers to increase intake of nutri-
ent-dense foods and beverages such as low-fat 
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or fat-free milk and milk products as part of 
developing a healthy eating pattern. Therefore, 
it is important to continue to develop innova-
tive and healthy dairy and dairy-based prod-
ucts that can easily be incorporated into the 
typical American diet.

Looking Ahead: Dairy Innovation 
for Health 
Milk and milk products are a substantial contrib-
utor of many nutrients that benefit health, such 
as calcium, potassium, magnesium, zinc, phos-
phorus, and protein.11 For example, emerging 
evidence suggests that specific dairy peptides 
may be related to reduced blood pressure.10 This 
creates a unique opportunity to develop new 
techniques and methods to better utilize dairy-
derived compounds in product development. 

Today, the National Dairy Foods Research Cen-
ters, supported by the Dairy Research Institute, 
are developing the technology needed to effi-
ciently fractionate dairy proteins that may have 
health-promoting benefits. 

“We are actively working to develop new 
ways to identify and purify dairy-derived pro-
teins,” says Bill Graves, senior vice president, 
product research, at the Dairy Research Insti-
tute. “These proteins will provide a foundation 
for the development of the next generation of 
dairy-based products that will excite health-
conscious consumers.” 

Additionally, more research on the role of oth-
er dairy components, such as calcium and milk-
fat, on metabolic health is needed. It is possible 
that some of the unique components of dairy 
eventually may serve as the platform for the de-
velopment of new dairy-based foods.

As the scientific evidence begins to help us 
understand the impact that food and beverage 
consumption has on the components of meta-
bolic health, the potential exists for developing 
innovative products and label claims. When 
new and exciting products are developed to help 
combat this growing epidemic, substantial mar-
ket growth for dairy foods and ingredients can 
be envisioned. 

References
1.	 Flegal KM et al., “Prevalence and trends in obesity 

among US adults, 1999-2008,” Journal of the American 
Medical Association, vol. 303, no. 3 (Published online 
January 13, 2010): 235-41.

2.	 Ogden CL et al., “Prevalence of high body mass index 
in US children and adolescents, 2007-2008,” Journal 
of the American Medical Association, vol. 303, no. 3 
(Published online January 13, 2010): 242-49.

3.	 Fantuzzi G, “Adipose tissue, adipokines, and inflam-
mation,” Journal of Allergy and Clinical Immunology, 
vol. 115, no. 5 (May 2005): 911-9. 

4.	 Furukawa S et al., “Increased oxidative stress in obe-
sity and its impact on metabolic syndrome,” The Jour-
nal of Clinical Investigation, vol. 114, no. 12 (Decem-
ber 2004): 1752-61.

5.	 Ervin RB, “Prevalence of metabolic syndrome among 
adults 20 years of age and over, by sex, age, race and 
ethnicity, and body mass index: United States, 2003–
2006,” National Health Statistics Reports, no. 13 (May 
5, 2009).

6.	 “Heart Disease and Stroke Statistics,  2010 Update,” 
American Heart Association, 2010.

7.	 Zhang P et al., “Global healthcare expenditure on 
diabetes for 2010 and 2030,” Diabetes Research and 
Clinical Practice, vol. 87, no. 3 (March 2010): 293-301.

8.	 Tremblay A et al., “Milk products, insulin resistance 
syndrome and type 2 diabetes,” Journal of the Ameri-
can College of Nutrition, vol. 28, Suppl. 1 (February 
2009): 91S–102S. 

9.	 Zemel MB et al., “Effects of dairy compared with soy 
on oxidative and inflammatory stress in overweight 
and obese subjects,” The American Journal of Clinical 
Nutrition, vol. 91, no.1 (January 2010): 16-22.

10.	Kris-Etherton PM et al., “Milk products, dietary pat-
terns and blood pressure management,” Journal of the 
American College of Nutrition, vol. 28, Suppl. 1 (2009): 
103S-119S. 

11.	Dairy Research Institute, NHANES (2003-2006), Ages 
2+ years. Data Source: Centers for Disease Control 
and Prevention, National Center for Health Statistics, 
National Health and Nutrition Examination Survey. 
Hyattsville, MD: U.S. Department of Health and Hu-
man Services, Centers for Disease Control and Pre-
vention, (2003-2004; 2005-2006), www.cdc.gov/nchs/
nhanes.htm.

12.	“Your Guide to Lowering Your Blood Pressure With 
DASH,” U.S. Department of Health and Human Ser-
vices; National Institutes of Health; National Heart, 
Lung, and Blood Institute. No. 6, 4082, 2006.

13.	Dietary Guidelines for Americans, 2010. 7th Edition. 
U.S. Department of Agriculture and U.S. Department 
of Health and Human Services, December 2010.

14.	Grundy SM et al., “Definition of metabolic syndrome,” 
Report of the National Heart, Lung, and Blood Insti-
tute/American Heart Association Conference on sci-
entific issues related to definition. Circulation. 109: 
433–8. 2004.  

Christopher J. Cifelli, PhD, is director of nutri-
tion research at the Dairy Research Institute 
(www.usdairy.com). Cifelli has authored or co-
authored more than 15 peer-reviewed research 
manuscripts, reviews, and abstracts. He is an 
active member of numerous scientific organiza-
tions, including the American Society for Nutri-
tion and the Obesity Society. 

Risk factors and associated cut-off values for diagnosing metabolic 
syndrome14 

Risk Factor Cut-Off Value

Abdominal Obesity
Waist circumference >102 cm for men 

Waist circumference >88 cm for women

Hypertension Blood pressure ≥130/85 mmHg

Elevated Fasting Glucose Fasting glucose ≥100 mg/dL

Elevated Triglycerides Triglycerides ≥150 mg/dL

Low HDL Cholesterol
HDL cholesterol <40 mg/dL for men 

HDL cholesterol <50 mg/dL for women

For more information on dairy nutrition and product research go to www.USDairy.com.
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