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ABSTRACT

Purpose: This study investigated bone mineral density and nutritional state according to consumption of milk in Korean
postmenopausal women who drink coffee, Methods: Using the 2008~2009 Korean National Health & Nutrition Examination
Survey data, a total of 1,373 postmenopausal females aged 50 yrs and over were analyzed after excluding those with
diseases related to bone health, According to coffee and/or milk consumption, subjects were divided into four groups:
coffee only, both coffee & milk, milk only, and none of the above, All data were processed after application of weighted
values and adjustment of age, body mass index, physical activity, drinking, and smoking using a general linear model, For
analysis of nutrient intake and bone density, data were additionally adjusted by total energy and calcium intake, Results:
The coffee & milk group had more subjects younger than 65 yrs and higher education, urban residents, and higher
income than any other group. The coffee only group showed somewhat similar characteristics as the none of the above
group, which showed the highest percentage of subjects older than 65 and in a lower education and socio—economic
state, Body weight, height, body mass index, and lean mass were the highest in coffee & milk group and lowest in the
none of the above group. On the other hand, the milk only group showed the lowest values for body mass index and waist
circumference, whereas percent body fat did not show any difference among the groups. The coffee and milk group
showed the highest bone mineral density in the total femur and lumbar spine as well as the highest nutritional state and
most food group intakes, followed by the milk only group, coffee only group, and none of the above group. In the
assessment of osteoporosis based on T—score of bone mineral density, although not significant, the coffee and milk group
and milk only group, which showed a better nutritional state, included more subjects with a normal bone density, whereas
the none of the above group included more subjects with osteoporosis than any other group. Conclusion: Bone mineral
density in postmenopausal women might not be affected by coffee drinking if their diets are accompanied by balanced
food and nutrient intake including milk,
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Table 1. General and lifestyle characteristics of the subjects by consumption of coffee or milk

Coffee or milk consumption

. Total 3)
Variable None'! Coffee Coffee & milk Milk (N=1,373)) p-value
(N =147) (N=415) (N=657) (N=154)
- 2)
Age (yrs) 50-64 34 (5.4) 139 (22.2) 391 (62.4) 63 (10.0) 627 (100.0) <0.000""
265 113 (15.1) 276 (37.0) 266 (35.7) 91(12.2) 746 (100.0)
) ) Urban 68 (8.5) 208 (26.1) 414 (51.8) 109 (13.6) 799 (100.0)
Residential area <0.000
Rural 79 (13.9) 205 (36.0) 241 (42.3) 45(7.8) 570 (100.0)
Primary 131 (12.8) 341 (33.3) 436 (42.6) 116 (11.3) 1,024(100.0)
Educationlevel  Middle 11(7.0) 38(24.2) 92 (58.6) 16 (10.2) 157 (100.0) <0.000™
> High 5(2.7) 32(17.8) 121 (67.3) 22(12.2) 180 (100.0)
Low 74 (12.9) 214 (37.3) 216 (37.6) 69 (12.0) 573 (100.0)
Middle low 31(9.0) 96 (28.1) 174 (50.7) 42(12.2) 343 (100.0)
Income K . <0.000
Middle high 27 (10.9) 52(21.0) 149 (60.0) 20 (8.1) 248 (100.0)
High 11 (6.3) 37 (21.0) 105 (59.7) 23(13.0) 176 (100.0)
No exercise 75(11.8) 189 (29.8) 296 (46.6) 75(11.8) 635 (100.0)
Physical Light 41 (10.0) 128 (31.4) 195 (47.8) 44 (10.8) 408 (100.0) 0.750
activity Moderate 15(9.6) 44 (28.0) 82 (52.2) 16 (10.2) 157 (100.0) '
Severe 15(9.2) 49 (30.1) 81 (49.7) 18 (11.0) 163 (100.0)
) None 31(12.8) 71(29.2) 104 (42.8) 37 (15.2) 243 (100.0)
Alcohol drinking .
- <1 25(6.2) 103 (25.7) 233 (58.1) 40 (10.0) 401 (100.0) <0.000
(time/month)
22 5(2.7) 56 (29.8) 120 (63.8) 7(3.7) 188 (100.0)
Never 139 (11.3) 366 (29.7) 581 (47.2) 145(11.8) 1,231 (100.0)
Smoking Quit 6(9.7) 18 (29.0) 32(51.4) 6(9.7) 62(100.0) 0.073
Smoke 2(2.7) 28 (37.8) 41 (55.4) 3(4.1) 74 (100.0)
1) None : neither coffee normilk ~ 2) N (%)  3) Calculated by complex samples x?-test

Hxk

p <0.001

Table 2. Comparison of bone mineral density of total femur, femoral neck and lumbar spine of the subjects by consumption of coffee

or milk"

Coffee or mikk consumption

Variable None? Coffee Coffee & milk Milk p-value®
(N=147) (N=415) (N=657) (N=154)
Total femur 0.71£0.014 0.73+0.01 0.80+0.00 0.75+0.01 0.019"
Bone mineral density Femoral neck 0.55+0.01 0.58+0.01 0.64+0.00 0.59 £0.01 0.088
Lumbar spine 0.73+0.01 0.76£0.01 0.81+0.01 0.78+0.01 0.001”
Total femur -1.26+0.1 -1.03+0.06 -0.47 £0.04 -0.87 £0.10 0.019"
T-score Femoral neck -2.37£0.13 -2.10£0.06 -1.55+£0.04 -2.01£0.10 0.088
Lumbar spine -2.36+0.10 -2.15+0.07 -1.68+0.05 -1.98+0.10 0.001”

1) Adjusted for age, body mass index, physical activity, drinking, smoking and calcium intake
3) Calculated by Complex samples general linear model ANOVA

<0.05 "p<0.01

4) Mean £ SE

2) None : neither coffee nor milk
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Table 3. Distribution of normal, osteopenia and osteoporosis among the subjects assessed by T-score according to the consumption of

coffee or milk')

Coffee or milk consumption

Total

Variable None? Coffee Coffee & milk Milk (N=1,373)) p-value®!
(N=147) (N=415) (N=657) (N=154)
Normal 66 (45.3)%) 200 (47.7) 446 (71.9) 82 (54.8) 794 (60.8)
Total femur Osteopenia 68 (42.6) 186 (44.0) 190 (25.7) 64 (40.9) 508 (34.0) 0.212
Osteoporosis 13(12.1) 29 (8.3) 21 (2.4) 8 (4.3) 71(5.2)
Normal 16 (9.5) 56 (12.6) 166 (28.0) 19 (14.8) 257 (20.6)
T-score  Femoralneck  Osteopenia 69 (44.8) 215 (50.0) 373 (55.7) 85(52.7) 742 (52.7) 0.130
Osteoporosis 62 (45.7) 144 (37.4) 118 (16.3) 50 (32.5) 374 (26.7)
Normal 17 (11.5) 58 (15.0) 151 (24.3) 29 (20.1) 255 (20.1)
Lumbarspine  Osteopenia 57 (41.7) 193 (46.9) 330 (52.1) 70 (45.6) 650 (48.9) 0.595
Osteoporosis 73 (46.7) 164 (38.2) 176 (23.6) 55 (34.3) 468 (31.0)
1) Adjusted for age, body mass index, physical activity, drinking, smoking and calciumintake  2) None : neither coffee normilk ~ 3) N (%)
4) Calculated by complex samples y-test
Table 4. Anthropometric and blood biochemical indices of the subjects by consumption of coffee or milk
Coffee Or milk consumption
Variable None') Coffee Coffee & milk Milk prvaiue?
Anthropometric Height (cm) 149.940.7% 151.6+0.3 153.9+0.3 152.8+0.6 <0.000™"
Weight (kg) 542%0.7 553+0.6 57.8+0.4 55.1+0.7 <0.000™
Body mass index (kg/m?) 24.1+0.3 24.1+0.2 24.4+0.1 23.6+0.3 0.044"
Waist circumference (cm) 83.7+0.8 82.8+0.6 83.1+0.5 80.6+0.8 0.023
Fat mass (kg) 18.9+0.5 18.7+0.4 19.5+0.2 18.7+0.4 0.064
Lean mass (kg) 34.9+0.4 36.1+0.3 37.7+0.2 36.3+0.4 <0.000™
% Fat mass 34.6+0.5 33.5+0.3 33.7+0.5 33.8+0.2 0.264
Blood biochemical indices
Serum 25-hydroxy vitamin D (ng/mlL) 19.9+1.0 18.9+0.4 18.8+0.3 19.9+0.7 0.371
Alkaline phosphatase (IU/L) 263.0+6.9 268.3+4.5 255.5+3.9 253.5+£5.9 0.051
Parathyroid hormone (pg/mL) 78.3%5.6 69.5£1.9 65.4+1.3 63.6+2.8 0.013

1) None : neither coffee nor milk
'p<0.05,""p <0.001

2) Calculated by Complex samples general linear model ANOVA  3) Mean = SE
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Table 5. Weekly consumption frequency of food group by consumption of coffee or milk of the subjects !

Coffee or milk consumption

Food group? None? Coffee Coffee & milk Milk prvaiue?
Staples 33.41+1.019 32.33+0.66 33.4%0.49 34.81+0.84 0.077
Snacks 1.20+0.26 1.25+0.10 1.96+0.12 1.51+0.31 0.002"
Potatoes 1.15+0.14 1.53+0.12 1.84+0.10 1.72+0.23 0.057
Total grain 35.75+1.05 35.11+0.67 37.23+0.51 38.04%1.02 0.028"
Beans 11.47 £0.95 10.38£0.62 11.45+0.43 12.07 £0.93 0.306
Meats & eggs 1.94+0.20 2.31%0.14 3.93+0.21 3.89+0.65 <.0001™
Fishes 3.83+0.34 4.20+0.28 5.80+0.24 4.83+0.49 0.022"
Salted fishes 0.58+0.18 0.55+0.09 0.56 £0.06 0.41£0.08 0.482
Vegetables 28.30+ 1.74 28.23+0.78 31.54+0.57 31.30+1.88 0.470
Mushrooms 0.62%0.10 0.73+0.07 1.22+0.08 1.08£0.15 0.030°
Seaweeds 271£0.23 2.80£0.16 3.69£0.16 2.79+0.31 0.006"
Fruits 5.33+0.46 6.04+0.34 8.99+0.36 8.44+0.84 0.000™"
Milk 0.00+0.00 0.00+0.00 292+0.15 3.21£0.40 <.0001™"
Yogurt 0.14£0.06 0.43+0.08 0.80+0.07 1.51£0.60 <.0001™
Ice cream 0.16£0.05 0.17 £0.02 0.30+0.03 0.20+0.05 0.154
Milk products 0.49+0.22 0.69%0.10 4.1940.20 5.35%0.99 <.0001™
Canned beverage 0.09 £0.03 0.25+0.04 0.25+0.03 0.41£0.28 0.001"
Coffee 0.00+0.00 7.84+0.32 8.86 £0.27 0.00+0.00 <.0001™"
Tea 0.21£0.05 1.18+0.21 1.41£0.14 1.43+0.40 <.0001™
Drinks 0.30+0.06 9.26+0.38 10.51+0.32 1.84+0.47 <.0001™
Alcohols 0.10£0.05 0.27£0.05 0.62+0.08 0.24+0.12 0.000™"
Others 0.10+0.02 0.14%0.01 0.29+0.03 0.17+0.03 <.0001™

1) Adjusted for age and energy intake

4) Calculated by Complex samples general linear model ANOVA

'<0.05 “p<0.01, “p<0.00I

2) Calculated from the data of food frequency questionaire
5) Mean + SE

3) None : neither coffee nor milk
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Table 6. Daily nutrients intake, macronutrient energy ratio, nutrient adequacy ratio and mean adequacy ratio of the subjects by con-

sumption of coffee or milk"

Coffee or milk consumption

Variable p-valued
None? Coffee Coffee & milk Milk
Nutrient intake’
Energy (kcal) 1,400.2+52.0%  1,421.9+38.2 1,575.0+30.9 1,477.4+46.5 <.0001™
Protein (g) 442%25 44915 53.6+1.3 50.3%1.9 0.300
Calcium (mg)$ 312.6+24.8 317.2+13.3 450.3+30.7 4243+219 <.0001™
Phosphorus (mg) 798.7 £38.2 831.724.6 977.3£21.8 942.5+34.1 0.033"
Iron (mg) 109409 122409 13.5£0.6 12.3+0.7 0.569
Sodium (mg) 3,3832+203.6 3,277.2+121.8 3,877.9%£109.2 3,533.2+190.8 0.590
Potassium (mg) 213861144  2279.1+869  2737.8+73.4  26232+1129 0.104
Vitamin C (mg) 78.6+6.3 752+ 4.4 100.0+ 4.6 90.9 + 6.4 0.301
Macronutrient energy ratio Carbohydrate (%) 77.0+£1.2 77.6+0.6 74.2+0.5 75.6+0.9 0.066
Protein (%) 12.4%0.5 12.5%0.2 13.5£0.2 13.5£0.3 0.145
Fat (%) 11.0£09 10.7 £0.4 13.4£0.4 120£0.6 0.034"
Nutrient adequacy ratio Protein 0.78+0.02 0.80+0.01 0.88+0.01 0.87 £0.02 0.005”
Calcium 0.40+0.02 0.43%0.02 0.55+0.01 0.57 £0.02 <.0001™
Phosphorus 0.86+0.02 0.88+0.01 0.94+0.01 0.93+0.01 0.002”
Iron 0.76+0.02 0.78+0.02 0.87 £0.01 0.87 £0.02 0.002”
Vitamin C 0.60%0.04 0.57£0.02 0.69 +0.02 0.69 +0.03 0.032°
Mean adequacy ratio 0.65+0.02 0.66+0.01 0.76+0.01 0.75+0.02 <.00017

1) Adjusted for age, energy, and calciumintake
model ANOVA  4) Mean + SE

§ Not adjusted for energy and calcium intake
0 <0.05 "p<0.01, "p<0.001
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