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Effects of milk consumption on lipid profile changes among individuals
with metabolic syndrome
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Abstract

Metabolic syndrome is a risk factor of cardiovascular disease. Some studies have shown
the benefit of consuming soy products could decrease lipid profile. This clinical study aimed
to study the effect of consuming various types of milk on lipid profile changes among individuals
with metabolic syndrome. There were 70 participants with metabolic syndrome were randomized
into four groups: Group 1 received cow milk, Group 2 soy milk with milk powder, Group 3 high
calcium soy milk, plain and with no sugar added, and Group 4 high calcium soy milk, multigrain
and with no sugar added. Groups 1 and 2 consumed 500 ml of milk daily, while Groups 3 and
4 consumed 460 ml of milk daily. Milk was consumed twice daily 15-30 minutes before breakfast
and dinner for eight weeks. The serum lipid profile was determined in weeks 0, 4 and 8. The
methodology used One-Way repeated measures ANOVA and the Friedman two-way analysis of
variance to analyze the differences within each group. A One-Way ANOVA and a Kruskal-Wallis
test was used to analyze the differences between groups, and the statistical significance was
defined with a p-value<0.05. The results of within-group comparisons revealed that all four
types of milk significantly raised HDL-cholesterol from week 4. For soy milk with milk powder,
and high calcium soy milk, plain and with no sugar added, significantly reduced LDL- cholesterol
in week 8. There were no significant changes observed in the level of total cholesterol and
triglycerides across all groups. The between-group comparisons showed that LDL-cholesterol
of the high calcium soy milk, plain and with no sugar added group was significantly lower those
for that in the cow milk and high calcium soy milk, multigrain and with no sugar added group.
Moreover, high calcium soy milk, plain and with no sugar added exhibited significantly lower
total cholesterol than other groups. Therefore, consuming cow milk and three types of soy milk
could improve serum lipid profile.

Keywords: cow milk; soy milk with milk powder; high calcium soy milk with no sugar added,;
lipid profile
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Table 1 Energy and nutrient composition of the types of milk used in the intervention

Types of milk

Energy and nutrients composition Cow Soy milk with High calcium High calcium soy

milk milk powder soy milk, plain, milk, multigrain,
no sugar added  no sugar added

Net content per box (ml) 250 250 230 230
Total calories (kcal) 170 220 110 80
Total fat (g) 10 9 6 3.5
Saturated fat (g) 6 4 1 0.5
Protein (g) 10 7 9 6
Total carbohydrate (g) 9 27 6 6
Sugars (g) 7 24 2 1
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Table 2 Baseline characteristics of study groups

Number (n)
Variable p-value
Group 1 Group 2 Group 3 Group 4
Gender 0.470°
Male 2 4 1 3
Female 13 11 14 12
Age group (years) 0.706
30-40 4 2 3 2
41-50 4 8 il 5
51-60 7 5 8 8
Mean+SD 48.00+8.81 48.13+6.22 49.40+8.65 48.53+7.14
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Table 2 Continued

Number (n)
Variable p-value
Group 1 Group 2 Group 3 Group 4
Education level 0.737°
Undergraduate 6 7 7 9
Bachelor's degree or above 9 8 6
Occupation 0.091°
Government employees 0 3 1
Non-government employees 6 2 3
Self-employed 7 13 11 11
Monthly income (baht) 0.257°
< 25,000 11 13 9 13
> 25,000 4 2 6 2
Underlying diseases (One person may present more than one disease) =
Prediabetes 1 2 4 2
Diabetes 5 1 3
Dyslipidemia 15 14 12 14
Hypertension 10 7 9 9
Allergy 2 1
Others 2 0 0 0
Medication (One person may take multiple drugs) =
Hypoglycemic drugs 2 1 2 0
Hypolipidemic drugs 1 3 2 0
Hypotensive drugs 5 1 3 2
Anti-allergy drugs 1 2 1 2
Others 1 0 0 0
Alcohol consumption 0.582°
Yes 1 3 1 1
No 14 12 14 14
Exercise 0.666°
Yes 13 14 12 12
No 2 1 3 3

Group 1 = cow milk; Group 2 = soy milk with milk powder; Group 3 = high calcium soy milk, plain, with no sugar
added; Group 4 = high calcium soy milk, multigrain, with no sugar added

? Significant difference at p-value < 0.05 by using Likelihood ratio Chi-square Test
b Significant difference at p-value < 0.05 by using Pearson Chi-square Test
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Table 3 Changes in lipid profile by group and study period

Study period

Change from

Lpid profile Week 0 Week 4 Week 8 baseline (%)
Total cholesterol (mg/dL) (Normal value: <200 mg/dl)
Group 1 219.00+6.00 227.80+8.70 229.07+8.14 10.07+5.96° (4.6)
Group 2 216.00+8.18 214.20+9.40 209.40+8.07 -6.60+3.41 (-3.1)
Group 3 219.07+10.56 206.27+9.32 203.93+8.59 -15.13+6.45°(-6.9)
Group 4 218.67+11.15 220.60+11.06 219.60+11.50 0.93+4.41> (0.4)
p-value 0.994 0.446 0.233 0.009
LDL-cholesterol (mg/dL) (Normal value: <130 mg/dl)
Group 1 139.33+6.89 143.73+6.99 137.07+7.12 2.27+6.31°(-1.6)
Group 2 130.40+9.00 123.0049.32 120.60+8.54 -9.80+3.61°(-7.5)
Group 3 144.53+11.04 132.40+11.65 120.00+7.76" -24.53+7.03°(-17.0)
Group 4 137.73+9.67 134.53+9.97 131.87+10.60 -5.87+4.72° (-4.3)
p-value 0.756 0.510 0.416 0.035
HDL-cholesterol (mg/dL) (Normal value: >50 mg/dl)
Group 1 52.93+3.48 58.33+4.18 59.27+3.51° 6.33+1.01 (12.0)
Group 2 48.53+2.87 52.60+3.20° 53.27+3.22° 4.73+1.04 (9.7)
Group 3 48.60+3.34 52.87+3.46 54.00+4.19" 5.40+1.62 (11.1)
Group 4 48.33+3.43 53.80+4.42* 50.93+3.94 2.60+1.01 (5.4)
p-value 0.705 0.659 0.203 0.120
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Table 3 Continued

Study period

Change from

Sl Week 0 Week 4 Week 8 baseline (%)
Triglyceride (mg/dL) (Normal value: <150 mg/dl)
Group 1 124.20+11.24 127.73+10.54 153.07+15.22 28.87+16.23 (23.2)
Group 2 164.67+27.48 204.67+43.51 163.07+25.23 -1.60+12.30 (-1.0)
Group 3 137.60+13.07 149.47+22.06 133.87+19.21 -3.73+10.18 (-2.7)
Group 4 138.47+13.84 127.20+£12.77 133.73+£13.77 -4.73+7.56 (-3.4)
p-value 0.718 0.545 0.681 0.155

Group 1 = cow milk; Group 2 = soy milk with milk powder; Group 3 = high calcium soy milk, plain, with no sugar
added; Group 4 = high calcium soy milk, multigrain, with no sugar added

Data presented as Mean + SEM

< Significant differences (p-value < 0.05) between group

* Significant differences (p-value < 0.05) within group when compared to week 0
Straight values were normally distributed data; p-values used parametric statistics

ltalics values were not normally distributed data; p-values used non-parametric statistics
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