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ABSTRACT

The objective of this study is to determine the effectiveness of 16-month milk consumption as a part of the health promotion
community program for women in Asan. Subjects included 313 women belonging to the milk group (mean age =69.1, range
47~89 y) and 66 women to the control (mean age=43.6, range 20~69 y) group. For those in the milk group, one cup
(200 ml) of partially lactose-digested low-fat milk was provided everyday for 16 months. Each subject was interviewed to
assess calcium intake by a 24-h recall after fasting blood was obtained for analyzing bone turnover markers, and calcaneus
broadband ultrasound attenuation (BUA) was measured by quantitative ultrasound (QUS) on the left heel before and after
the milk supplementation. After 16 months, the calcium intake levels changed from 55% of recommended dietary allowance
(RDA) to 85% RDA in the milk group and from 73% RDA to 84% RDA in the control group. BUA were reduced from
679 & 8.1to 64.7 £ 17.5 dBMHz for milk and from 90.4 = 13.0 to 87.2 = 15.2 dB/MHz for control groups. Paired t-
test showed the changes of BUA for both groups (—3.24 and —-3.15 dB/MHz for milk and control groups, respectively) were
significant, but the two groups did not show any differences in absolute changes. When post-BUA was analyzed after age,
initial BUA and menopausal status were controlled as covariates in ANCOVA model, the milk group showed significantly
(p <0.05) smaller changes than the control group (—3.50 vs —6.71 dB/MHz, respectively). According to a multiple regression
analysis, milk consumption and initial BUA showed significant interaction meaning that those with lower initial BUA showed
higher milk effects. We conclude that one-cup a day milk consumption for 16 month can prevent further bone loss and
significantly improve calcium intake. (Korean J Community Nutrition 12(4) : 440~448, 2007)
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& #islo]] thu]sle] oah= Ro] wil-¢- S8ttt (Hong
& Yu 1994). 22y s-2lvietell= obF A I8 tide.
£ 3 el diE S sl AAolH, oF 20093
o] Fthzzell o]l A er F7gska, Ak 15,000

B ALl ZHtEE -] ke 2 oE 43} 9l
t}(Chang & 2000). 93 ZAHF 7|5 4F8AY
o] AN E ez & A7l gJshd 19993 ZAY
A 22%7F EWEFOIRA Y, 2001d EEE A
o3 FAA LA 32%, Hg A X HoNM 399 5
71t 71 0.2 YERtTH(Sung 5 2001; Shin 5 2002).

YRS} AP QA F FL f?_ Qo2 uets 3 Q=

Ze A7%H U5 & HAIE oln] @& A+
A4} EEQ%P_L}(Andon -‘c:,— 1991; Choi & Lee
1996; Suleiman 5 1997; Hong 5 1999; Heaney
2000), 3H FHAAo| IR X3t ditd A BuE
%= o (Marzess & Barden 1991; Sowers 5 1992;
Sung 5 2001; Oh & 2002). ©l2{3t “hitel A= 2
AFZ Alo] WEo® Y e} AlEEY] Ay
Za AFEE7T $SskA 3] iiEell, 53] 6564 o)
7] o ZeidFEe] vle w2 BAE EUEg
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gk o 73] il F-E5 AAo|rt. 53] TEAN ZEY F
Hdolzt & F U= -7 AFHFE 1Y 197 H 66. 5g
old, 654 ol 7% 30.7 goll B3I digk 157Y9
S 13 AR AF8ke 2o el 7 9 fA1EY
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T AF AL SROF WA T 2259 S0 4
AHAE Hold 1088 A e 3135+ 2T 6689 F
3799& o E AAEITE # A+ intention—to—
treat design®] o8] 41502 AR Az} £ Eal
2] 9JAte] o3 +AEFHE AR A CH) S BF T4
OlFE Fxol L7137 A (B E HF T $-HI1F
o g3t

2S5 ol&% FUE F547Ud QUS-2Metra
Biosystems Inc., USA)E 0|43t tdAle] 5 F50
A Broadband ultrasound attenuation (BUA)& £33}
Rk iz A3 Al ek AN F-55 Ao s
3, FF 29 gl A ulE F ZA3IqtE QUS-
2% 4% BUARRS dB/MHzE EAISITH =3 QUS—
28 £33 2~300) =210 BUARS] B} 2EUAE
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55%, tiZTo] BF 73%E AHsh Ao Yeht F F
Atole]l Fe) &t 230 (p < 0.05)7F BEE T} S-F-7 it
AFEo] 167143t 318 172 R/AHE SV 4
FH 22 78S AXNF 3 2AV 2SS AYE
85%°l Gdh= AHAGEHE R oH, o] 9F 200 mlo]
a9 2450 3Rl oF 200 mg AT g Ao F
g A2 ALE T 22 7175 Q7R 2J 3 B
Aol YA 2T AT T2 78 ANARG T
AFo) SR go] ARE] 73%2 A3 Tl 84%
o] F o 2 It} A3 RDA tig HAlE
£ 2000l APSE A 72} 70} obd 2005 A1

Table 1. Demographic characteristics and calcium intake levels
of the subjects pre and post intervention

Control Milk group Total
(n=66) (n=313) (n=379)
Mean + SD
Agey) 436 £ 70 691 + B.6**64.7 + 12.8
(Age range, y) (20-63) (47 -89) (20 - 89)
Menopausal age (y) 48.6 £ 6.2 473+ 46 478+ 57
Menopausal status N(%)
Yes 20( 30)  122( 39) 142( 38)
No 46 ( 70) 191 ( 61) 237 ( 62)
Total 66(100)  313(100) 379 (100)
Dietary calcium intake (% RDAY) Mean £ SD

72.8 £ 36.7 545 £ 30.0% 69.5 * 36.9
835+ 410 845+ 296 840+ 369
1) RDA, Recommended Dietary Allowances for Koreans 7th

revision (2000)
* p <0.05 **+ p<0.001]

Pre-intervention
Post-intervention

R34 - A9 - AE - g - QAT - o - 443
B 324] 9ok3] 7)= (Dietary Reference Intakes for
Koreans, 2005) % ZF tiid=te] A7l d3te ZaAd
A2 (R, Recommended Intake) 2] HAEE AXHES 7
Folle e ZeAFE 7 A5 B 50% RIol
A SHAEH & 77% RIE AFSRE A oE, iR 69%
RIZ A 2004 79% RIS %08 F7RI Ao =
eldth (data not shown).

2. 2RYFO TE SXST} Y SHAREY B3}

SHAH A - 7] F3M QUSE SAe 2239
B 79 B¢ 679 £ 8.104 64.7 = 17.5 dB/
MHzZ, thZ279 2% 90.4 = 13.0014 87.2 £ 15.2
dB/MHzZ F 28§l BF Z4sivh(Table 2). ¢4
167087 Z2Eue)] W3lE 573= paired t—test
£ Arlste] 2 1] R A - T s E YRS
= gz W) -3.15 £ 7.82 dB/MHz, $-779
H3l7} -3.24 £ 10.49 dB/MHzZ F FollA 25 4
AoZ {olgh syt AU (Table 2). AFE Al
FUno T3 2~30ue] BE FUSE VIELE AR
3t t—scorex NZT9 F9 1671€7 H¥ 0.27 £ 0.99
oA —0.16 £ 1.228 $FTollMes —1.43 = 1.3990A
—1.93 £ 1.41 2 WH33kY ). o] ZFE paired t—test
2 167193k A3lE vlwst A}, gzTelre] Wyt
—-0.43 £ 0.64, 7k Hsl7t —0.53 £ 0.852 F
oA BF f2g Wsl(p < 0.001) 7 FEEH ST

T8y B ATdPdRe Hr e gz dgol 2
A E3tor et $4AH A 27 289 R

Table 2. Changes of BUA" and bone resorption markers pre and post infervention and results of paired f-test

Control

Milk group

pre-intervention

post-infervention

pre-intervention post-intervention

Mean + SD
BUA {dB/MHz) 904 + 130 872 £ 152 67.9 + 18.1 647 + 175
T-score 027 + 099 016+ 1.22 -1.43 £ 1.39 -1.93 £ 1.41
PTH? (pg/mi) 175 + 4.4 128 £+ 8.1 177 + 4.2 122 £ 9.7
Osteocalcin {(ng/ml) 36 £ 30 53 = 3.9 75 * 67 85 £ 57
Paired t-test Control Milk group

Post-pre milk consumption Mean = SD t value Mean + SD t value
BUA =315+ 7.82 =3.271%** -3.24 + 10.49 —5.446%**
T-score 043 £ 0.44 5,437 %k 053+ 0.85 —10.306***
PTH 4.64 £ 912 4,033k 536 + 8.88 8.792%**
Osteocaicin -1.69 =+ 473 -2.768 -0.79 £ 6.59 -1.723

1) BUA, Broadband ultrasound attenuation
2) PTH, Parathyroid homone
¥ p < 0.01, *** p < 0,001 by paired ttest
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A P& o} F T3k zbeol7h A (p < 0.001) &
& - Z wiglel Agix) ] vl we FESt F

AAF 9 E7E vkdetA] X3hs Ao Al gt weA o]
23 2ol & BAIE o g 2] F Fo] FU® =Y
A A$E 7Yt 1 AEkE ks vnsl] $8 AeE
2T Aol & BYW gdAte] A% 9 Initial BUA 52
THFOE FAG ¥ AH N OE MY ¥skE
51 oz -z vlwshs 3¥EREA (ANCOVA)
S AAIS A3 Table 37 20}, &, BE dldAre] A%
o] 64.68ME FY3t 27| TZ2ZIEN7} 72 dB/MHz
ol T B w7 eVt st e geE 23
e o T 92Ty 16/0€90 A3 = 222
el o] Wiste] 42k 2H2F -3.50 + 0.60 dB/MHz,
-6.71 * 2.65 dB/MHzZ $-f7o] il vla] {23}
Al Zre 7S Bt (p < 0.05). °]& t—score?) W3}
NHE ZE Fdoz veht 9779 "= -0.50 £
0.05, 1279 #3h= —0.80 + 0.228 $-#-7-9] W3pr}
Fo8H Atk (p < 0.05). wekA Table 2014 2
2T A ] HsteRE gidatEe] Aol Wkl olof w
2 2397 290 Aol 16707k wiske 7t
(BUA -3.15 dB/MHz, t—score —0.43) 22X o]z]at
A /79 W3l (BUA -3.24 dB/MHz, t—
score —0.53) &} 207} Q= A2 2 LERG oY Table 3
ol Z2HE U2 2T dFo] 5 Ak dF g
H|S3|A] 11 o]of) meh 7] EF29 AJEH T Yol ¢ F
A== 1671870 ¥ (BUA —6.71 dB/MHz, t—score
—0.80)= AAZ B9 Halh o Axl= Ao Jelgot
Z4tRkel BEsR= QAR PTHE F oA 25 #2
A ZAsle] dhz7-e] 29 17.5 + 4.4904 12.8 + 8.1
pg/mlZ —4.64 + 9.12 pg/mi% WL, 779 35
17.7 £ 4.2904 12.2 = 9.7 pg/mlE —5.36 * 8.88
pg/ml2] W3l Btk (Table 2). Z8iv 233} Abejoll
A8} 2ol dzr3 s Yolabel g 7] Fx53d
g 20| 8 nHEEte] F 7o) 237 BYd 2h0 %
ZA38 3 2]l 29519 (Table 3) $-FTollA= PTH %
7} —-6.31 £ 0.72 pg/ml W3lsle] 743 Ao = et
wou} iz 79 0.59 + 2.65 pg/ml W3talo] A<
H37} I Ao E Vet v|E F 72 Heks B
Ao 7 {2t AjolE HolA| ¢} PTH ¥5& F 4 &
7o) ol g A9 1 W3k ARV AR tEA] & A
o2 FA G wisle] Wako] {7l e aske e
Z Jehdr}. €4 Osteocalcine &2 oA &
T 7RI ou 71k FAIH R FYsiA e ko

Table 3. Comparison of estimated marginal means of post and
pre intervention differences of BUA" and bone resorption markers
after adjustment with age, menopausat status and baseline BUA
as covariates in ANCOVA models?

Post-pre Control Mik group
intervention
Estimated Marginal Mean + SE F-value
BUA -6.71 £ 265 -3.50 £ 0.60 5.467*
T-score -0.80 £ 022 -0.50 £ 0.05 5.331*
PTH® 059 £ 265 -631 072 2.756
Osteocalcin -1.65 £ 1.96 -1.16 £ 0.52 0.408

1) BUA, Broadband uttrasound attenuation

2) Covariates appearing in the ANCOVA models are evaluated
at the following values: age=64.68 (for BUA and t-score) and
64.74 (for PTH and osteocalcin), menopausal status=0.62 (for
BUA and tscore) and 0.69 (for PTH and osteocalcin) when pre-
menopause coded 0 and post-menopause as 1, baseline
BUA=72 (for BUA and t-score) and 71 (for PTH and osteocalcin)
3) PTH, Parathyroid homone

* p<0.05

(Table 2) F 79 21 SUHA 233 FGglME
22 A3E ¥t (Table 3).

3 LRMFENY O OGRS B

B AFdRNe dAFo] thzra irolA felsiAl 2F
o7} UG AR $5A4H A 7] E223 4 (Initial
BUA)E $-fo] frelstAl @it} (p < 0.001, data not
shown). o= YA FoM RS AHshs FFellA 3
BA S 2D FAES AFF] o AAY -Elge] H
A &= A AFA B2 ERIGIAE $HH o2 A
Asta, FUAG AFAL T 919 iAol §le AE
ZFo 7 AR5 oz, B A EFd A F
Ut 2719 F & AR RS BTVl mElkA o]
2]t 2jo)F wljAISE Bl E Y5t 2 F3 AlolE vEll=
THTE BAIS F AAIgE FEEA A3 2239 4
o v]xl= +AEF S Fest vt FEEHGeH, o] a3
v &7 F259 A 13 3AVE e Ao E vehitt
(data not shown). o|&3t W HAAE ER1517| Y5l ¢+
A T4 2230 AHE F5HETE 8t A% #HF
A7 9 7] 259 AHE SHHETE FAS F -
H AR /T = 1, 2T = 008 58 27Ex
=3 e Be A S oS theE RS Bol 1
A313ict. Table 40 Vebd thsslARA Ao, SAHST
2 X349 A% 9 27 F259 A7 58] f2lst
Al Y v)A= AAZ FAF] AFo] 14 oSS
post BUAX 0.152 dB/MHz Yo} #] 1 (beta for age =
-0.152, p = 0.030), 7] F%&9 A&7} 1 dB/MHz



Table 4. Results of multiple regression on post BUA" after milk
consumption

R? beta 1 p value
coefficient
0.756
Age -0.152 -2.184 0.030
Initicl BUA 1.018 11.162 0.000
Menopausal status 0.233 0.225 0.822
Milk consumption? 22149 2.338 0.020
Initial BUA x Miilk -0.264 -2.632 0.009

1) BUA, Broadband ultrasound attenuation
2) Milk and control groups were coded 1 and 0O, respectively

¥85E post BUAE 1.018 dB/MHz oAl AoE &
2 5%tk (beta for initial BUA = 1.018, p = 0.000).
ol AAES FAIT BE H AFE IR AHE
22.149 dB/MHz Eol= 2102 el {23 $-4dF 9
F2H9E #9g 4 9l3t}(beta for milk consumption =
22.149, p = 0.020). tk53 AR ZdoXE ANCOVA
Aol A9} o] S-FAFH AR} 271E2S T dE el &
ost w A7 HZEH AT (p = 0.009).
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AR, ZEEFHT) Ao E o7 S & 5
ATt 7T RS ) 1670187 8+ 179 74
FE 7N FUFN T2 WL ANE T AeAF
ZFE $-f 200 miell g2 Ao T oF 200 mg
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2. $RYACN ME ESZST YHY SUAAEY MY

SR gizTe] FU 2AY A-E Mgk
7ol met HskE ghs viwah] S8 AHSHE et 2t
o]E By | izt A& 9 Initial BUA 5& 3¥H%#o
2 FAS & -AdF ol mE 2} migEe] ks sty
H) i ak= FAFEA (ANCOVA) S AAEH A3 F289
el Y t—scoreZt T BFOlA A o T A
8 9-fto] dizwtel vlsl F3HA Zgtet(p < 0.05).
uehA] AR AHLU 64~54 FT 93440 167123k 1)
Y 200 ml # 9] 75 AFstd ZadHZE STRIRIG
A HAEFHE 3 B2 AR E239 dEe Aot
FreJalA ol <= Qlof (—-3.50 dB/MHz $-5- vs —6.71
dB/MHz tiZT, p < 0.05), 167027} 7<) AHe &
AHE I = o Astsle £5E arEos
=5 7 e Ao BEEHUT. & ATl 9] AAlE of
AR 2 d7) XS o 2 47097 S-RAF xS
Zdejel] B 9EFS B2 Kim 59 47 (2005) e
THAEHAE Al 2223 e FolEtA WHekA o
t—scorew BAEE A0 R UERGTE wEhA =d7] oA
ol EEe 18 #e 717kEete) wskel 167097k
27178 Wglke] o] g 4 S-S & AT

T2y HA o]F Aol -f B2 ZE AAFHVE =3H
o] Y& AA] P=the AT (Mazess & Barden 1991;
Sowers 5 1992; Sung ¥ 2001; Oh ¥ 2002)8}= &
g oA AdE ti oz F B e 4787 A
T(Kim & 2005) EFolA 3k 200 ml 7 AFHE A
3 29E #RY 5 ok ol iy AA0A FAE
= 3 ZEAFAE TR A FAEY0] A dH L F

%
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&5 932 5 AN A7E (Recker & Heaney 1985;
Prince 5 1995; Jensen 5 2002)3} 1|53 djelc), £
ATE B ZEAARY TR 9 200 mg AEEHA =
FHE SAAZE = o, 604 o] oA
1000 mg? ZERZFAE AlFsle] 535 A A+
(Hong & Yu 1994) A= H-¢lol njE e S a7
5 el gets Seluebd B8] ZedFHBel o
$ B2 Aol 97 o]%F iy AN AR ZER S0
G2 FEAES DA E AEE 9o SUE SFRE &
H7} A& o2 JYEER ZedH e ST Az
gojol g o7 Atg ¥}

2kl Beshe QAR PTHE S35 A oA
o} o) T} {7 veolxtels} 27 ExSIIH
9] 2|2 El F o VIV U 202 2
A% A1) A SRFAME HaT A o7 et
o} giz2Fe] A4 A2 #st QIld Ao veRT
HlE £ 79 H3k= B3 02§23 Aol Holx] go}
PTH s5x F 79 o] Zolgls B+ 1 s A%
7t AE 2R & Ao FHEY Aske] Wiko] T
o] A sk Ao E Yeht 7459 PTHE 5571
M2 g2 ABEAE BRIvks 23 (Heaney 2000) 9
5tk w73 F el estrogend] i E ZEF FF
£ AsA719 PTHS #ulE $7M71=H], 2718 PTH
£ Z&< (bone resorption) S A 38lo] FEA0] F71H
=702 »yE 3 Ik (Chambers 1980; Chung & Ha
1995). &, PTH: 26437 #58 A% 2358 &1
3l W] 7| AR REH 24E FEAVIL 18 T8 2l
&S AAlsle] A ) ZE 5 AXEHEA AU ZE
FFo] AAA o2 32 wrix A& aHE ekl
t}(Raisz 1965). W&y ZE45A7 #E58 of AJ 2w
L A $18 S71e PTHE Z4 437 288
2S¢ e, B AT $3AFE ZedFFl F
7t $-f-Folq PTH wH)7} sk 2948 290

E3 Osteocalcin ZFA| LA A== Sl o]
AEo 7 thEAR) 34 (bone formation) AEZH (Julia
& Johansen 1988) ZZA|FEolA HIEl] Kol 23] S
5 27 Aste] W] AL FH3E 2 2EAR &
A4S Frkshe 84 A Eold, SE 2golA fElE
t osteocalcing RI9E 5 lov g TE59 340
23t o]fo]A A ZTRALS Wdsk= 953 X B
2 3715 1 e} (Slovik 5 1984). wW2bA osteocalcin
22 A7 SUeH 8 Sk ol ol et SAFE
Z7behe R o2 wEd v Ith(Na 5 2002). & A7

[

o oN

M RT3 5794 BF osteocalcin®] F718IR.L.
U S7Hgo] BAR S Z o8l stth AR
3 2 AF 9 Z71= oF 200 mg FER F2 HE opjm
2 olAxS] ZEdHB F7he osteocalcine] MR
ZHYE FEsls FES o2 HAXRE Gt
ok 1000 mg®] ZEAE 133 54 3¢ (Hong & Yu
1994) EUEe] o] #AHoTm=E 19 1000 mg ¥
=9 2l K2 Q3 osteocalcing] o] W3l 4
AL AeE AlEEY, Hong & Yud] 947= Al A F
£ SA3HA YobuuE = Ut 2 A7 27 1670
471e] $-34F = osteocalcin®E WA QS AT
of o]2A) = Fale] mAl g WsE B = e
U EEde 2 aHFor Y e YA Aoz Hr)

gt

3. 9947 X7 32T YA TTHY
7} 224 Aol Uehlis $95E BAS F UAS 39
284 A3} TEHALY ARl ZF S48}

& AF7T Wk T4 47197e] 8330 93 =
4% T3 37t 24537 E3E 2FMRT o A4
VER = ATE 1o, 954300 2% e FEe 51
of w2 /delel Biske A77IA A2 tdRES] 2 A
o Aol et 1 g3 A Yehd 5+ LS
golgh 4= giek. wEbd 1 Ft 2 AH e SR w2
e Wslel Oist A7A I} AdutkEE 43S vehd
R AL A77F AFEE AR 2 tidRE S At
Z} oo 2317) WEY 4= qlen, gke W) FEst
ATE YA o Zo] AT A IS v)F £ 3
QA 25 12sl] AT AAE ShEA 22 ATl 9
& v 5 e a@IA] i AV BAY Ros
Atz g},

A ABH 3 2 AN BAS ATA 1 Aot e
2ol 2



 47A) (20~68H])°‘ 2rEo f-oahA ko A+
WA A 2 AFH RS ok 55% RDACIY O 167197k
13 $oll= 85% RDAC 253t £ A7E 3 16
NEF AARFFESN 7 ATs 53 95 227

ad o7 ZAedFHE TN & U

2.+ A - F TN B 2RI E ¢
F9 A% 67.9 = 8.1 °lX 64.7 £ 17.5 dB/MHzE,
272 7% 90.4 + 13.0 9|4 87.2 = 15.2 dB/MHz
2 F oA BF 167189 /A 713 § Zasisle
, paired t—test2 B8 2t 7|09 7AH A - Y
H3l= 87 -3.24 + 10.49 dB/MHz, ti&F -3.15
*+ 7.82 dB/MHzZ F FollA BF FAHCE F& A
7} TR oV Wkl A EE vssiql).

3. 28 93L& ¢k 64~54) AEE, Z7) T3} Al
£ 9F 72 dB/MH A5 Z 2733t ANCOVA ¥4 23} 97
o] QTR F253 FHe] 7247} felshA Wolx]

Ao g BAEITH$-FT —3.50 dB/MHz vs ZET
—6.71 dB/MHz, p < 0.05). w2bA 1670187 -5 17
o] AHE HE A e o AslEHE S5
ARHOE 2F F Qle o7 BRI

4. 54# 9 hE PTH 9 osteocalcin 5 StiAR T
o] Highs AT 7] S99 gE 2 HAA RS A4S

ANCOVA E4oJ4 T 7ol 9] 3jo]& Ho] eigh
5. $-F-Fel WE B2} rhe] Mske S84 4
2] el W) 9 W Ao BAHe) 7] B2
oEh Re o 2HUA Bk Y 2 R0E Uekde
welA, 3% @ ) SRS B AAES
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