
 

Introduction 
ü Cardiovascular disease (CVD) is the primary cause of death 

for both men and women in the United States (1). Modifiable 
risk factors have been linked to increasing the risk of CVD 
such as obesity, smoking, hypertension, and high blood 
cholesterol.  High LDL and total cholesterol paired with low 
HDL contribute to the buildup of plaque on arterial walls and 
increases a person’s risk of developing CVD. Dietary 
guidelines have been established to improve lipid levels, 
such as consumption of a diet low in saturated fat, and high 
in fruits, vegetables, whole grains and fiber (2). 

  
ü It is also recommended Americans consume 2-3 servings of 

dairy per day as it contributes to bone and cardiovascular 
health. Limited research exists linking the consumption of 
dairy with improved blood lipid levels.  

 
ü This study used data from “Effects of Dairy Products on 

Intracellular Calcium and Blood Pressure in Adults with 
Essential Hypertension,” conducted by Dr.Hilpert, to 
investigate a link between dairy and blood lipid levels. 

Effect of Dairy Foods on HDL, LDL and Total Cholesterol 

Fig 1. Lipid Metabolism 

Methods 
 

Subjects: 19 normoglycemic Caucasian adults with untreated stage 1 HTN  
(SBP 140-159 and/or DBP = 90-99 mm Hg; Table 1).  
 

Study Design: A randomized, crossover, controlled feeding  
 

Diet Design: 3 diets were formulated using menus from the DASH Study  
(Table 2).  Diets included an average Western diet (AWD; 36% fat, 15%  
SFA, 0.4 servings/d dairy), a diet high in fruits and vegetables (F&V; 30%  
fat, 7% SFA, 0.4 servings/d dairy), and a similar diet containing 3.4  
servings/d of dairy products (D-F&V). Each diet period was 5 wks.  
 

Measurements: Serum Total Cholesterol, LDL, HDL, TG determined by  
enzymatic assays. LDL cholesterol was calculated with Friedewald equation.  

All subjects 
(n=19) 

Age (years) 45.3 ± 2.0  
Weight (kg) 89.3 ± 4.1 
BMI (kg/m2) 28.8  ± 0.9 
SBP (mm Hg) 140.5 ± 1.9 
DBP (mm Hg) 91.1  ± 1.3 
Total-C (mmol/L)   5.2  ± 0.2 
LDL-C (mmol/L) 3.3 ± 0.2 
HDL-C  (mmol/L) 1.2 ± 0.1 
Triglycerides (mmol/L) 1.4  ± 0.2 

Table 1.  Subject characteristics at study 
entry 

*All values are LS means ± SE.  
No significant effects of study site. 
 

  
?   Will a dairy-rich diet improve blood lipid levels in subjects with 
hypertension? 

Experimental Questions 

Table 2.  Assayed composition of experiment diets  
(based on 2100 kcal per day)* 

Results 

        Table 3. Effect of Diet on Lipid Levels1 
 

 
 

 
Figure 2.  Diet-related changes in Lipid Levels from study entry 
 

  * Different from screening, p < 0.05 
  † Different from AAD, Tukey p < 0.05 

ü Main effect of diet for Total, LDL and HDL cholesterol were significant (all P < 0.04).  
§ Compared with the AWD, Total and LDL cholesterol was lower in the F&V diet 
and the D-F&V diet.  
§ HDL cholesterol was significantly higher on the AWD compared to both the 
F&V and D-F&V diets.  
§ Lipid levels did not significantly differ between the D-F&V and the F&V diets. 
§ Triglyceride levels were not significantly different among the three diets.  

Conclusion 
 

ü The addition of 3 servings of dairy to a healthy diet rich in fruits, vegetables, whole 
grains and low in saturated fat did not elicit further improvements in lipids. 
 
ü  While this was a highly controlled feeding trial designed to isolate effects of dairy on 
multiple risk factors, the sample size was small and limited to hypertensive, Caucasian 
subjects with only mildly elevated cholesterol levels.  Further research is needed to 
determine mechanisms involved in a more diverse sample.  

Variable 
 

Screening AAD F&V D-F&V 

Total-C  
(mg/dl) 

194.4  ± 6.4 189.4 ± 3.7 177.8 ± 3.6 *  182.1 ± 3.7 * 

LDL-C  

(mg/dl) 
122.9 ± 6.1 123.3 ± 3.9 a 112.2 ± 3.9* b 116.1 ± 3.9 * b 

HDL-C  
(mg/dl) 

49.1 ± 2.4 48.6 ± 1.3 a 45.8 ± 1.3 * b 45.9 ± 1.3 * b 

TG (mg/dl) 112.3 ± 12.4 93.5 ± 6.9 * 97.8 ± 6.9 102.1 ± 6.9 
Total:HDL-C 4.1 ± 0.2 4.1 ± 0.1 4.1 ± 0.1 4.1 ± 0.1 
LDL:HDL-C 2.6 ± 0.2 2.7 ± 0.1 2.6 ± 0.1 2.7 ± 0.1 
TG:HDL-C 2.5 ± 0.4 2.1 ± 0.2 a 2.4 ± 0.2 a,c 2.5 ± 0.2 b,c 

1 Data are least squares means +/- SE, n=19. Within rows, values with 
different letter superscripts are different, Tukey P < 0.05.   
Different from screening: * P < 0.05. 
C = cholesterol, TG = triglycerides 

http://apbrwww5.apsu.edu/thompsonj/Anatomy%20&%20Physiology/
2020/2020%20Exam%20Reviews/Exam%204/CH24%20Lipid
%20Metabolism.htm 

-30

-20

-10

0

10
AAD F&V D-F&V

Diet effect:
p < 0.4184
    TG

p < 0.0049
  HDL-C

p < 0.0031
  LDL-C

p < 0.0013
    TC

C
ha

ng
e 

fr
om

 s
cr

ee
ni

ng
 (m

g/
dl

)

   
*† 

   
*† 

   
*† 

  *† 

   
*† 

   
*† 

   * 

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 
Potassium (mg) 1750 3900 4600 
Calcium (mg) 400 400 1200 
Phosphorus (mg) 1150 1300 1700 
Magnesium (mg) 190 370 420 
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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