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The Effects of Korean DASH Diet Education with Calcium/Vitamin D Supplements
on Nutrient Intakes, Food Consumption, Bone Turnover Markers
and Bone Mineral Density among Korean Elderly Women
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Purpose: This study was aimed to investigate the effects of the nutritional intervention program including DASH
diet education and calcium/vitamin D supplements in Korean elderly women. Methods: This was a quasi-experi-
mental study employing non-equivalent control group pretest-posttest design. The experimental group (n=26) was
given DASH diet education and supplements (calcium 1200mg and vitamin 800 1U) while the control group (n=16)
was given only general health consults. After the interventions, differences were analyzed in nutrient intake, bone
turnover markers and bone mineral density between the two groups. Results: After one year, bone mineral density
was found reduced in both groups, but showed higher levels (p=.003) in the experimental group than the control
group. After research, nutrient intakes of participants improved generally, yet there was no significant difference
between the two groups. The experimental group was divided into subgroups after interventions according to the
level of calcium intake, and bone density and bone markers were compared between the subgroups. In a subgroup
whose calcium intake was in the normal range, bone mineral density was significantly high (p=.002) while CTx
and osteocalcin were significantly low (p=.003, p=.006, respectively). Conclusion: This study is significant in that
it provided a nutritional intervention program for one year to elderly women who are susceptible to osteoporosis
and severely low in dietary calcium intake and it proved to be effective.
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Table 1. Homogeneity of General Characteristics of the Participants (N=42)
Exp. (n=20) Cont. (n=16)
Characteristics Categories torF P
n (%) or M£SD n (%) or M£SD
Age (year) 73.35+4.94 70.88+5 41 1.52 137
BMI (kg/m’) 25.07+2 64 2435+3.53 0.75 458
SBP (mmHg) 140.96+18.08 142,50+17.79 -0.27 .789
DBP (mmHg) 80.46+14.01 80.50*£10.88 -0.01 993
Education level No education 10 (38.46) 4 (25.00) 492 066
Elementary school or less 12 (46.15) 5(31.25)
Middle school 4(15.39) 5(31.25)
High school or more 0 (0.00) 2(12.50)
Living alone Yes 11 (42.31) 6 (37.50) 0.10 758
No 15 (57.69) 10 (62.50)
Allowance <100,000 13 (50.00) 9 (56.25) 1.12 908
(won/month) 100,000~ < 300,000 8(30.77) 5 (31.25)
300,000~ < 500,000 3 (11.54) 2 (12.50)
>500,000 2(7.69) 0 (0.00)
Self-rated economic ~ Poor 10 (38.40) 10 (62.50) 2.30 130
status Average 16 (61.54) 6 (37.50)
Good 0 (0.00) 0 (0.00)
Smoking Yes 0 (0.00) 1(6.25) 1.67 381
No 26 (100.00) 15 (93.75)
Drinking Yes 2(7.69) 2 (12.50) 0.27 628
No 24 (92.31) 14 (87.50)
Regular exercise Yes 6 (23.08) 2(12.50) 0.72 .688
No 20 (76.92) 14 (87.50)
Age at menarche (year) 17.15%+1.67 16.94+1.98 0.31 706
Age at menopause (year) 49.00+5 .40 46.19+8.77 1.29 204
Parity 3.27+1.73 3.00%1.32 0.53 597
History of HRT Yes 2(7.69) 2(12.50) 0.27 028
No 24 (92.31) 14 (87.50)
History of fracture Yes 11 (42.31) 6 (37.50) 0.10 .758
No 15 (57.69) 10 (62.50)
Family history of Yes 1(3.85) 2(12.50) 1.12 547
osteoporosis No 25 (96.15) 14 (87.50)
Dental problems Yes 21 (80.77) 13 (81.25) 0.01 969
No 5(19.23) 3(18.75)

Exp.=experimental group, Con.=control group; SD=standard deviation; BMI=Body Mass Index; SBP=systolic blood pressure; DBP=diastolic
blood pressure; HRT=hormone replacement therapy.
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Table 2. Comparison of Nutrient Intakes and Food Consumption between the Groups (N=42)
Exp. (n=20) Con, (n=16)
Variables Categories Time t or F p
n (%) or M*SD n (%) or M*SD
Nutrient Calories (Kcal)" Pre 121532+212.92 1304.14%357.18 1,01 317
intakes Post 1493 .99+389.16 1515.67+412 38 -171 865
Protein (g) | Pre 48.66+11.06 52.72+17.97 -0.91 369
Post 66.09+19.75 59.14%20.62 1.09 .283
Lipid (g) Pre 27.22%£8.17 29.84+11.01 -0.88 383
Post 35.504+13.95 29.63+14.49 1.29 205
Carbohydrate (g) Pre 200.02+42.11 210.73%+51.49 -0.74 466
Post 231.33+61.78 256.15+£64.37 -1.25 220
Fiber Def’ Pre 15 (57.7) 8 (50.0) 0.24 627
Post 5(19.2) 2(1255) 0.32 690
Calcium Def* Pre 23 (88.5) 14 (87.5) 0.01 926
Post 12 (46.2) 7 (43.8) 0.02 879
Phosphorus Def * Pre 2077 2(1255) 0.27 028
Post 27.7) 1(6.3) 0.03 .860
Potassium Def® Pre 23 (88.5) 13 (81.3) 0.42 658
Post 13 (50.0) 6 (37.5) 0.63 429
Vitamin C Def’ Pre 10 (58.5) 8 (50.0) 0.54 463
Post 3 (11.5) 4(25.0) 1.29 429
Sodium Exc Pre 22 (84.6) 13 (81.3) 0.08 776
Post 23 (88.5) 13 (81.9) 0.42 658
Food Dairy products (yes) Pre 10 (38.5) 3 (18.8) 1.80 .303
consumption Post 13 (50.0) 6 (37.5) 0.63 .530
Soy and egg (yes) Pre 20 (76.9) 12 (75.0) 0.02 887
Post 23 (88.5) 12 (75.0) 1.29 397
Meat or fish of Pre 5(19.2) 3(18.8) 0.01 969
chicken (yes) Post 7 (26.9) 3(18.8) 1.22 442
Fruit or vegetable (yes)  Pre 21 (80.8) 12 (75.0) 0.20 711
Post 17 (65.4) 7 (43.8) 1.89 210
Vegetable (frequency) Pre 6.50%+1 42 6.25+1.65 0.52 .606
Post 5.04%227 3.75+2.46 1.73 091
Fruit (frequency) Pre 477%257 438+2.42 0.49 024
Post 5.27+2.38 381+191 2,07 045

Exp.=Experimental group; Con.=Control group; SD=Standard deviation; Def=deficiency; Exc=excess; " EAR=estimated average intake; TRI=

recommended intake, §AI=adequate intake.

Age] FUEA FAR 2 folabil Bokth BHTEA
Aol CTx&F F A B A A} osteocalcing 3] &
EAFo g §93t 2oz} 1glaL, 25-OH Vitamin D3¢9}
intact-PTHE $A] & F 77 A3 22 7213k 2Fol7] 9

At p=.002, p=.035, respectively)(Table 3).
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Table 3. Comparison of Bone Mineral Density (Stiffness Index) and Bone Turnover Markers between the Groups (N=42)
Exp. (n=20) Con. (n=16)
Variables Time t p
M=SD M=£SD
ST Pre 76.92+15.32 72.13£14.50 1.010 321
Post 74.00£12 .43 65.13+13.09 2.202 .033
CTx Pre 0.36+0.16 0.41+0.15 -1.043 303
Post 0.36+0.15 0.39£0.12 -0.790 434
Osteocalcin Pre 17341462 17.39+5.10 -0.034 973
Post 15.59+5.52 16.75%+5.47 -0.661 512
25-OH Vitamin D3 Pre 11.93%+6.75 12.11£7.72 -0.209 835
Post 19.00£7.80 11,56+5.08 3.378 .002
Intact-PTH Pre 44.67+18.06 47.65+11.41 -0.590 558
Post 3495+10.64 4252%11.38 -2.180 .035
SD=Standard deviation, SI=Stiffness Index, CTx=C-telopeptide of collagen cross-links, PTH=Parathyroid Hormone.
Table 4. Comparison of Other Nutrients Intake between Two Groups by Level of Calcium Intake in Experimental Group (N=26)
Normal (n=26) Deficient (n=26)
Variables t P
M=SD M=*SD
Calories (kcal) ' 1,714.39%246 07 1,236.86+372.40 -3.91 001
Protein (g) t 7827112 42 51.87+17.18 -4.54 <.001
Lipid (g) 44251952 25.29+11.14 -4.08 <.001
Carbohydrate (g) 255.84+51.30 202.73+62.52 -2.38 .026
Dietary fiber (g)’ 27514737 18.39+7.84 -3.05 005
Calcium (mg) 737.91+197.28 380.52+130.68 -5.34 <.001
Phosphorus (mg) © 1,213.54+218 21 777.60+257.88 4.67 <001
Potassium (mg)° 3,209.51+961.02 2,169.53£770.03 -3.01 .006
Vitamin C (mg) t 176.89+114.72 115.06+47.64 -1.74 .095
Sodium (mg)° 4,570.28+1461 26 2,734.66+1187.13 348 002

SD=standard deviation; ' EAR=estimated average intake, " RI=recommended intake, §AI=e1dequat(: intake.
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Ao 2 YePgtHp=.003, p=.0006, respectively) ¥+ L]-E

FAFF] B2(dY S3AF%F =9 259 CIx 7 HE
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Al SkcH(Table 5).
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Table 5. Stiffness Index according to Nutrient Intakes of the Subjects in Experimental Group (N=26)
ST CTx Osteocalcin
Nutrient intakes Categories n (%)
M=+SD P M+SD P M=+SD P
Calorie intake Deficient 4 71.50+8.20 671 0.43+018 278 17.18£6.80  .543
Normal 22 74 45+13.17 0.34+0.14 15.30%5.40
Protein intake Deficient 2 68.00£8.49 489 0.53£0.06  .091 16.27£336  .862
Normal 24 7450£12.71 0.34+0.14 15.54+5.71
Fiber intake Deficient 5 68201152 254 0.40+0.16 503 17.72+£670 348
Normal 21 75.38+12.50 0.35+0.14 15.08+5.27
Calcium intake Deficient 12 66.42+8.76 .002 0.45+014  .003 18.01+6.39  .036
Normal 14 80.50%+11.56 0.28+0.11 13.52%3.76
Phosphorus intake Deficient 2 68.00£849 489 0.5310.06 091 1627£336  .862
Normal 24 74.50+12.71 0.34+0.14 15.54£5.71
Potassium intake Deficient 13 69.77+8.97 082 0.39£0.15 309 17.18+620 145
Normal 13 78.23+14 24 0.33+0.14 14.00+4 43
Vitamin C intake Deficient 3 75.67+7.57 811 0.47+0.04 185 1964780  .182
Normal 23 73.78+13.04 0.34+0.15 15.06*+5.16
Sodium intake Excess 23 7422+1292 811 0.34+0.14 038 15.08+538 335
Normal 3 72331961 0.52+0.04 19.50+6.09

SI=stiffness index; CTx=C-telopeptide of collagen cross-links; SD=standard deviation.
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D37} tzoll vlsl f-2l8h7 =31(p=.002), intact-PTHE
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