
Table 2. Chemical composition of experimental 
diets (based on 2100 kcal per day) 

Results 

 There were no significant differences in markers of 
insulin resistance among experimental diets. (Table 3). 

 

Table 3. Effect of Diet on Insulin, Glucose, and HOMA* 

 

 

 

 

 

 

 

 * reported as means ± SE. 

Fig 1. Ionic Hypothesis 
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Background 
 
Diabetes is the number 7 leading cause of death in the US and significantly 
increases the risk of heart disease, the number one cause of death in the US.   

 
Recent epidemiologic studies have shown a relationship between low 
calcium/dairy intake and the increased prevalence of type 2 DM (Table 1.). 

 
To date, the protective effect of dairy on blood pressure can be partially 
explained by the influence of chronically elevated intracellular calcium [(Ca)i] 
levels, which results in vasoconstriction. 
 
We hypothesized that a similar mechanism  may  account for dairy’s role in 
insulin resistance (Figure 1). 

Study Methods Results 

Pereira, M.A. et al. (2002) 
CARDIA: Dairy 
Consumption, Obesity, and 
the Insulin Resistance 
Syndrome in Young Adults  

Prospective, 10 year follow up 
study with 3157 participants, 
ages 18-30, from the Coronary 
Artery Risk Development in 
Young Adults, population-based 
prospective study.   

Dairy consumption was  
inversely associated with 
incidence IRS only in 
overweight  individuals at 
baseline. 
 

Fumeron, F. et al. (2011) 
Dairy products and the 
metabolic syndrome in a 
prospective study, DESIR 

3417, non-diabetic, French men 
and women  were assessed 
with food frequency 
questionnaires in  a prospective 
study design. 

Dairy (not cheese) and 
calcium density showed 
beneficial effects on MetS 
and IFG/T2D. 

Lawlor, D.A. et al. (2004) 
Avoiding milk is associated 
with a reduced risk of 
insulin resistance an the 
metabolic syndrome: 
findings from the British 
Women's Heart and Health 
Study 

4024 British, 60-79 yo women  
Self-completed questionnaires, 
research nurse interviews, 
physical exams and medical 
record review. 

Women who never drank 
milk had lower HOMA-IR 
scores than those who drank 
milk.  

Struijk, E.A. et al. (2012) 
Dairy product intake in 
relation to glucose 
regulation indices and risk 
of type 2 diabetes 

5953 men and women, 30-60yo 
w/o baseline diabetes or CVD  
Prospective analysis, 5 yr follow 
up 
Categories at baseline: Low-fat 
dairy, full fat dairy, milk and milk 
products, cheese and fermented 
dairy.   

Cheese was inversely 
associated with 2hPG.  
Fermented dairy was 
inversely associated with 
FPG.  Total dairy intake and 
dairy subgroups had no 
significant association 
between incidence T2D.  

Methodology 
 

  Data from a randomized, crossover clinical feeding 
study were used. 
  
 23 adults with untreated hypertension were 
subjected to 3 experimental diets (5 wk each).   Diets 
included a dairy-rich, high fruits and vegetables diet 
(D-F&V), a high fruits and vegetables diet (F&V), and 
an average Western diet (AWD) (Table 2).   

 
Serum insulin and glucose measured at baseline 
and after each diet period.   

 
Insulin resistance was determined using the original 
homeostatic model assessment (HOMA) equation.  

HOMA = (glucose * insulin)/22.5  
SAS was used to perform ANOVA to determine 
treatment effects (alpha = 0.05). 

Conclusions 
 

We previously reported that the D-F&V diet significantly 
lowered calcitriol and intracellular RBC calcium compared 
to the other low dairy diets.  The change (Ca)i was 
correlated with the fall in diastolic blood pressure.  

 
  However, the additional three servings of dairy a day  
did not show an effect on insulin resistance in this     
small clinical feeding trial in normoglycemic            
hypertensive individuals.   

 
Further research is  needed to  determine the 
mechanism(s) by which dairy  may modulate insulin 
resistance. 

Table 1. Epidemiologic Studies Linking Dairy intake to  
Insulin Resistance 
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 LVD      Hypertension        Atherosclerosis         Obesity    Diabetes 

Kidney 

Nutrient AWD F&V  D-F&V  

Carbohydrate (%en) 46 52 52 

Protein (%en) 18 18 18 

Fat (%en) 36 30 30 

Saturated (%en) 15 7 7 

MUFA (%en) 14 14 14 

PUFA (%en) 7 9 9 

Cholesterol (mg) 300 175 175 

Fiber (g) 10.5 27 27 

Sodium (mg) 3500 3500 3500 

Calcium (mg) 400 400 1200 

Fruit (serving/d) 1.6 5.2 5.2 

Vegetable (serving/d) 2.0 4.4 4.4 

Dairy (serving/d) 0.4 0.4 3.4 
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D-F&V 
 

F&V AWD P-value 

Insulin 
(µU/mL) 
 

13.07±1.29 11.55±1.32 
 

13.51±1.37 
 

0.17 

Glucose 
(mg/dL) 
 

86.16±1.82 85.59±1.90 85.53±2.05 
 

0.94 

HOMA 
 

2.81±0.31 
 

2.45±0.30 2.92±0.32 
 

0.19 


