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The Effect of the Dietary Approaches to Stop Hypertension (DASH) Diet Education
Program on Bone Mineral Density in the Middle-aged Women: A Pilot Study

Jung Ha Kim', Smi Choi-Kwon?, Yeon Hwan Park’, Kyung Ae Park’, Min hee Sul’, Sun Ock Lee®
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University, Gimhae, Korea; *Post-doctoral Researcher, School of Nursing, University of North Carolina, USA; ®Professor, Department
of Nursing, Korean National Open University, Seoul, Korea

Purpose: The purpose of this study was to develop the dietary approaches to stop hypertension (DASH) diet educa-
tion program tailored to Korean adults and to examine the effect of the DASH diet education program on bone mineral
density in middle aged women. Methods: The subjects of this study were 26 middle aged women, pre and post meno-
pause, who attend a church located in Kyung-In district. The DASH group | (n=13) was provided with the DASH diet
education program only, while the DASH group Il (n=13) was provided with DASH diet education program along with
calcium supplements (1 g/day). The DASH diet education program included one lecture on DASH diet, one face to face
counseling, and five telephone counseling sessions during the 8 weeks period. Results: The knowledge and subjec-
tive compliance level of DASH diet increased significantly in both groups, at 4 and 8 weeks after the intervention. The
level of objective compliance of DASH diet in both groups increased over the study period, but it was not significant as
compared to those of the baseline. Bone mineral density of both groups decreased at 8weeks as compared to the base-
line after the intervention. Conclusion: Although 8weeks of DASH diet education program increased the knowledge
and compliance of DASH diet, it was not effective to bring the changes in bone mineral density among the middle aged
women.

Key Words : DASH diet education program; Bone mineral density; Potassium intake; Calcium intake; Middlle aged women
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Jang et al., 2008; Jeong et al., 2000; The Korean Soci—
ety of Bone Metabolism, 2008).

=5 S fleliMe AE7IRE A &5 3
Ao] R0l Fasitial delA ok, 53] T2 A< A
© 8% fAIE ol S8t aar Ae A B
A 2R BAYIA ZuAE STHIZIER 977] o
dollAlE Hek A=28 du AFE stes AdE 9l
(Baran et al., 1990; Jeong et al., 2000; Jeong, Kim, Seo,
& Kim, 2004; The Korean Society of Bone Metabolism,
2008). 3t o= v A4 T2 AFE Fl 2w A
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2ohpE BS99 2L 2 A AR 77N 2ol
251 9JtHBae, Choi, Kim, Kim, Lee, & Sung, 2006;
Helen, Susan, William, Marion, & David, 2005).
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gt A1A121 the dietary approaches to stop hypertension
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(Achilles Express Ultrasonometer, GE Lunar healthcare
corporation, USA)E ©]&3dt] QEF FTZolx SHH
stiffeness indexgks @etcHMikhail, Flaster, & Aloia,
1999; The Korean Society of Bone Metabolism, 2006;
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et 34 191, 284k 3elo] 715 Om, Content Vali-
dity Index (CVI= 0.80194tt, 7HE FA] S8w0f A=t
= Cronbach’s a=.54°]1t}.

4) DASH 40| 0|4

Jo 5(2006)°] 7idet DASH A58 A4 5 S8 =
£ 2 ool BHA R Ao g F omdte ' AR
oy, A opyrl/oprl/HFolol/ gt/ 1Y 2
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7|25 A3 35S Computer Aided Nutritional Anal—
ysis Program (CAN-pro 3.0 &7, gk sts])S o]
B5to] 3U7e] Z(mg), AE(mg) HFHHe &4 & B+t
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2003; Son, Park, Lim, Kim, & Jeong, 2007).
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Table 1. Contents of DASH diet education program

Time Contents Materials

0 week Lecture on DASH diet
(30 min)

Booklet
- Introduce 7 behavior of DASH diet PPT
- Eat whole grain rather than rice
- Eat lots of vegetables and fruits
- Eat lots of low-fat or fat-free dairy products
- Eat lots of nuts, seeds, and dry beans
- Limit the amount of meats, fish, and poultry
- Limit the amount of foods with lots of added
sugar
- Use vegetable oils
Face to face counseling
- Check DASH diet compliance
- Motivated to follow the DASH diet
2nd, 3rd, 5th, Telephone counseling -

1st week Booklet

(20 min)

6th,7 th - Check DASH diet compliance
week - Motivated to follow the DASH diet
(5 min)

w4 8718 7MHLES 5o ol Sl ZuA|9] TieE &
o18}%it}. DASH Alo] ol A & 3= DASH 40|

ol AR 2470 2 839 Z4A1E A F it

519 tHLee, 1994; Kim, Jung, & Jang, 2000; Kim, 2009).

S S AR 15 Al el 3] 7ol A oF 208 He
A-tAbol| SJal] 7hEA 02 ZsY=|gict, oju DASH 4]o] i
S o3 A= IS 9fell DASH Alo] i&(05) & A 15
UTE A%, T, o 9 FAEY AFH RIEE SISk,
DASH 4lo] i 5 AAGE et A4 Hd3eh= 49 A
HEE SEEE WSSl AAE ol B dHek=
o= AL = J=ES %J%Pﬂ A g siltt. =% A3t
&S flel F3t 7hs s Al 2SR

A AFEE HES oM 9= 2, 3, 5, 6, 5= Aol i+t
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5. X2 47 it

stw kS8t Institutional Review
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Table 2. Homogeneity test of general characteristics of the sub-
jects

Table 3. Homogeneity test of dependent variables

DASH | DASH Il
- DASH | DASH Il ) Variables (n=16) (n=19) Z p

Characteristics n=16(n, %) n=19(n, %) worz p Mean+SD Mean+SD

Age (yr)* 55.31+4.99 59.00+6.61 -165 .102 DASH diet 3.69+1.66 387+£217 -0.34 .756
Marital status knowledge level

Married 15(93.8)  19(100) 122 269 DASH diet 30.25+3.49 3021+489 -165 .102
Single 1(6.3) 0(0.0) compliance

Education Dietary intake

Elementary school below 2 (12.5) 5(26.3) 120 754 Potassium (mg) 2,911.51+1,238.19 2,654.14+757.39 -0.17 .883
Middle school 8(50.0) 7(36.8) Calcium(mg)  620.75+276.93  506.83+206.21 -1.16 .257
High school 5(31.3) 6(31.6) Stiffness index* 86.62+16.65 79.92+928 -1.21 243
College and above 1(6.3) 1(5.3)

Monthly income (won) *n=13 for Stiffness index.

<1 million 5(31.3) 10(52.6) 3.77 152

1-2 million 5(31.3) 7(36.8) . B

>2 million 6(375)  2(105) 4. X DASH 20| 0 H=

Living alone DASH 4lo] I++2] DASH 4lo] o]d)l Ar Lt w8 Tz ey
Yes 163 1(63) 002 900 el '4 jj e e
No 15(93.8)  18(94.7) 45(p=.004), 85 F(p=.009) ZZ13Y Ao v]a] 2517
Preparing meal everyday Z7l5la Ao [[FOo WO Ia Il 4= B o|alA]
Yes 16(100.0) 18(94.7) 5718t DASH 4lo] Tt 15 : A 45 3 o]
No 0(00) 1(5.3) 087 352 a7t 15 25 Hof| vls)] -2J8k Mkt ¢l o p=.072),
Menopause = ol ool5lA Z7sled =

Yes 13(813)  16(84.2) Fofli= felsAl 71t thp=.001, Table 4).

No 3(18.8) 3(15.8) 005 817

H T

Smoking 5. ZHOIX 0[5

No 16 (100.0)  19(100.0) - =T o
Alcohol drinking (week) 1) Alo| MF|2F

No 16(100.0) 18(94.7 087 352

s oo ey DASH 4lo] - DASH 4Jo] 1% T21% 2§ 4% 8
Regular exercise (week) Z 3 oA A%Ha]:(p_ 121, 199) %L%(p_ 605, 144) Zhes
None 4(25.0) 6(31.6) 364 162

1-4 6(375) 11(57.9) A3 (p=.326, .068), HEE(p=.959, .812) X A" A3
5 , 6375 2(105) (p=.196, .132)°l141 aL& At {283k Ao 7} gI

Exercise duration ) - _

<30 min 6(375)  6(316) 104 5% DASH 4Jo] [Is% B3t -8 2 72 A8 45 8% T ofL
30 min-1 hr 2(12.5) 5(26.3) [ FrE( Fae

1hr 8(500) 8 (42.1) 1(p=.260, .404), afr(p—l.OOO,_,084) & (p=.314, .065),
Exercise intensity Ef(p=.295, .880), TAAIFH=F(p=.658, .596) 1S
None 4(25.0) 6(31.6) 020  .903 Al 0 0l5} o107

High 4(250)  4(21.1) HhH, w1 g9 7‘*1113 E-83F DASH 20| II-9] Z

Body mass index (kg/m)* 23.77+2.28 24.24+275 -0.53 612

*Mean=SD, Z; 'Dash means that all are non-smoker.

5 2 2ROl Rol 7} gl

3. DASH 40| x|A|

DASH 4]o] I9] DASH 4]o] A4 Ao i T2 I
455(p=.00D), 85F F(p<.00D) Z=13 Hof u|3| F-2Ja17
Z7¥5kct, DASH 2Jo] I E3F T2 13 43(p<.001), 8
T S(p=.001) Z271H Hof| nlaf X4 Frrt fo5HA 5
7FstHTable 4).

AT WY TR 4%, 8% 5 BE 5% Aol vl

51 £718FATHp<.001, p<.001, Table 5).

2) L& S A
DASH 4o] 130] 4 % 715 WAk DASH Alo] 18
21 47(p=196), 8% Fp=T46) & FL} §o1h st

£ oie} Z<s wi e =3 DASHA]o] W8 T2 45
(p=.352), 85 $p=.650) 15 Ho]] v]af F-2J5 HSk= iSict.

DASH 4]o] IIT+9] 4~ 5 ZH5 v DASH 4J°] 1L
X T2 4F(p=.7292), 8F F(p=.762) 1= A} F-ol3t

H3k= 9lolt), Zs viAEF E3F DASH Alo] w88 1)
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Table 4. DASH dietary knowledge and compliance level change

DASH I* DASH II*
Variables Week
Mean=+SD Z o Mean=+SD 7 p

DASH diet knowledge level 0 3.69+1.66 3.87x2.17

4 7.00£1.16 -3.45 .001 6.79+1.13 -3.54 <.001

8 7.23+0.73 -4.53 <.001 7.54+1.51 -4.05 .001
DASH diet compliance 0 30.25+3.49 30.21+£4.89

4 34.13+4.13 -2.87 004 32.95+4.82 -1.80 072

8 34.62+4.91 -2.58 .009 38.38+5.47 -3.22 .001

*n=16 for 0-4 week, n=13 for 0-8 week in DASH |; n=19 for 0-4 week, n=13 for 0-8week in DASH II.

Table 5. Dietary intake and urinary output change

DASH I DASH II*
Variables Week
Mean+SD Z p Mean+SD 7 p
Dietary intake Energy (Kcal) 0 1,756.47+474.29 1,690.29+467.45

4 1,918.96+634.16 -1.56 21 1,622.93+357.41 -1.13 .260

8 1,950.51+383.21 -1.32 199 1,852.43+270.09 -0.86 404
Potassium (mg) 0 2,911.51£1,238.19 2,654.14+757.39

4 3,090.56+977.81 -0.52 605 2,651.18+676.95 -0.00 1.000

8 3,358.18+935.26 -1.49 605 3,240.95+836.67 -1.75 084
Calcium (mg) 0 620.75+276.96 506.83+206.21

4 713.43+374.14 -0.98 .326 564.85+172.89 -1.01 314

8 830.09+334.68 -1.84 .068 670.86+174.01 -1.86 .065
Calcium' (mg) 0 - 506.834-206.21

4 1,564.85+172.89 -3.82 <.001

8 1,670.86+174.01 -4.74 <.001
Sodium (mg) 0 3,830.57+1,348.84 3,757.21+1,262.56

4 3,678.37+1,228.05 -0.05 959 3,431.07+1,212.54 -1.05 295

8 3,730.21+1,16546  -0.26 812 3,980.98+1,196.60  -0.17 .880
Fat (g) 0 26.28+16.94 20.71+10.44

4 35.50+29.29 -1.29 196 21.57+14.22 -0.44 658

8 37.43+19.05 -154 132 20.39+15.27 -0.56 596

Urinary output Potassium (mmol/day) 0 50.75+20.98 46.21+£35.08

4 41.13+19.41 -1.29 196 38.74+24.52 -0.36 722

8 53.00£25.75 -0.33 746 36.69+11.37 -0.33 762
Calcium (mg/day) 0 158.94+109.19 135.10+82.99

4 131.25+59.76 -0.93 352 166.05+84.88 -1.37 A71

8 164.77+ 87.27 -0.48 650 141.92+50.97 -0.84 404

*n=16 for 0-4 week, n=13 for 0-8 week in DASH |; n=19 for 0-4 week, n=13 for 0-8 week in DASH II; 'lg calcium supplement was added in DASH Il group.

Table 6. Stiffness index

Groups 0 week (Mean=+SD) 8 week (Mean=+SD) V4 p z* o
DASH | (n=13) 86.62+16.65 81.69+13.76 -2.30 021 -1.31 204
DASH Il (n=13) 79.92+9.28 75.62+8.37 -2.37 018

*The values represent difference between DASH | and II.
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