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ABSTRACT This study was conducted to examine the relationships between milk and milk product intake and bone
health. The data from the 2008 ~2011 Korean National Health and Nutrition Examination Survey (KNHANES) were
used for data analysis. Subjects included 4,626 men and 6,144 women aged 19 to 64 years. Daily intake frequency
of milk and milk products was obtained using a food frequency questionnaire and divided into two categories: less
than one serving per day and more than one serving per day. Bone mineral density (BMD) values of total femur,
femoral neck, and lumbar spine were compared based on daily intake frequency, and relationships between milk and
milk product daily intake frequency and osteoporosis risk were evaluated based on logistic regression. In men aged
30~39, BMDs of total femur and femoral neck were significantly higher in the group that consumed milk more
than one serving per day (P<0.05). Intake frequency of milk and milk products was also significantly related to both
BMDs of total femur and femoral neck. The odds ratio (OR) for milk intake frequency (more than one serving per
day) compared to intake frequency less than one serving per day was 0.36 [95% confidence interval (CI) 0.21~0.62],
and the OR for milk and milk products intake frequency (more than one serving per day) was 0.49 (95% CI 0.28 ~0.86)
in women aged 50~ 64. These results indicate that increased consumption of milk and its products is associated with
reduced risk of bone health disease, and adequate intakes of milk and milk products might play an important role
in maintaining optimum bone health. Further research on the causal relationship and dose-response association between
milk intake and bone heath using prospective cohort data is required prior to applying the observed results to programs

that prevent bone health problems.
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19A4] o] A~wk 304 vk, v+ 304 o]/d~wt 404 vk g+ za 1}
40A] o] ~"F 504 vlwk Wk 504 o] ~TF 654 njwF o 2
7oA, S5 AR AEXRA A 137 S350 AL &AL EM Y 2R FHE MFPIEe 22
At AR E o R A gHA| e, T 23] mvh F 23] ZAARE Al YA 4,626 3 oA 6,144 S 3
o o® Ut 52 HA 5 AFol B3 HARE gk 10,770 2.2, BF 194 o]¢~%F 304 w]vke g Z+z}
Hpgo 2 M) Ed, 5@((1007]1‘3]) gk 57H(100704]) o] 16.0%(7417), 17.0%(1,044%), ©F 304 o]’d~vt 404 =]
o2 FHEGA, AAG T 157U T AALF(H WhE 23.7%(1,0957), 29.0%(1,779%), 7+ 404 ©]’d~nt
3] sl 49, 54 E]Q’\ L e R =S = e R 504 v Tt 24.5%(1,135™), 26.2%(1,613™), TF 504 ©]
271 Y27] 59 Ay g5 E Aol x3hE, A7) Ab~dk 654 1R 35.8%(1,655), 27.8%(1,708%8)% t}
= AE 3 S vl or ‘A FHRA &2, F 1~2°a‘, (Table 1). Al FA o A SR} &A= 42 76.7
T 349 o] o Ut A-ERFE AZAMIA & %, 88.4%= 2331 o749 FAA9.3%) D SFAH72.3%)
At 719} AR ALkete] AASBMIK18.5), 43(18.5 o] vl &R BT Eoth 49l ‘)’”01 MA S 8] 8
<BMIK23), A5 (23<BMI<25), H]|"HBMI=25)0 & & A e HES 48.6%% o1, AATLE 2.8%, HASH v
23T (24). whe 27} 25.6%, 38.4% %tk 2ol HE] A o]Ae] AA
58 A 5HA] E= B S 58.6%% A9 HAHT AA
A 258 sk vl go] SRAT, AAFS 6.5%, AT v
FAEA2 SAS 9.3(Statistical Analysis System, SAS o 7Y 20.4%, 25.3% % AAFY vHES Fi A S
Institute Inc., Cary, NC, USA)S o] &35 o, e Z7 2 Hgke] vl &2 Wk
e = T8, 1 HeAE e ERREAAE vt S FAE, S, TAIES AF S MMP, M, MPa-ell
o EAEA 1Y 18] HAE VIS &2 /- AF A3 A A FAE dHNIEY] BEE Fig. 13 2o Ad @
REE H3sst § 229 548 dlsta, 7 -F41% 4] MMP, M, MPZ-ollA 1Y€ A7 1Y 13] vl
AFW Eo W} ZA RS E7F31e] chi-square test A= 47t 75.4%(3,4807), 82.4%(3,8129), 94.4%
2 FXxo A v 3Gt AR EE R 2 (4,3678)= 19 AFAFIET}E 1Y 18] o]l AgrT 5
9143 W= General Linear Model(GLM) #2418 A A okt Aol ofAlel e 1Y AFWNEYF 1Y 13 vgkel
stod o 3F ztolet A S Hubsglow, o I o AT 66.2%(4,0699), 74.9%(4,603), 92.4%(5,680
ZFel & Rl Ao A= Bonferroni’s test® AFS A S R A P ET 19 AHARET) 18] vl vjgo] ¥
AABAT - TAE AFY & ATy dds o Ele=
ofr 7] 93] Af¥go] S v R ity £
WEE BAeta 2428 3724 (binary logistic re- LF FHE dFYIE THE AR EY
gression)= A A3 - FAE AFAN=0Y 13 vk A3 2 1Y 18] o]
Table 1. General characteristics of subjects
Characteristics Categories Men (N, %) Women (N, %)
Total 4,626 100.0 6,144 100.0
19~29 741 16.0 1,044 17.0
Age 30~39 1,095 23.7 1,779 29.0
(years) 40~49 1,135 245 1,613 26.2
50~ 64 1,655 35.8 1,708 27.8
Smoki Never 925 20.0 5,428 88.4
@ mo “;gf) <5 cigarettes 151 33 143 2.3
urng e >5 cigarettes 3,550 76.7 573 9.3
- Never 536 11.6 1,703 27.7
Alcohol dml‘j;mg <2 times 2,324 50.2 3,829 62.3
(per wee >2 times 1,766 382 612 10.0
Phvsical activit Never 2,247 48.6 3,603 58.6
ysica k;‘y 1~2 day(s) 111 24.0 953 15.5
(per wee >3 days 1,268 27.4 1,588 259
Underweight (BMI <18.5) 127 2.8 399 6.5
Bod - Normal (18.5< BMI <23) 1,539 333 2,936 47.8
ody mass mdex Overweight (23< BMI <25) 1,184 25.6 1,253 204
Obese (BMI >25) 1,776 38.4 1,556 25.3
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mtotal 7,549 3,221 8,415 2,355 10,047 723 according to milk and milk
EMen 3,480 1,146 3,812 814 4,367 259 products intake frequency.

O Women 4,069 2,075 4,603 1,541 5,680 464
A AF)e wet ERE F AT 54E& vagt dnE 0.05).
Table 29} 2t} A1 EX429 MMPTolA 19 AFHW =7} Ael o] o] MMProllA 19 AdF W=7} 13] o]l 3
1 13] o]l ek 13] wwkel bRt} vk 1940 o] % @& 13] mukl Fkro) vk 504 o] g~k 654 w kel A
gk 404 W Rke] vl Eo] {3l = %IL(7X0.0001), AlA Eads 24 3 UEE A4 22, gEE 48 e
gss A3 kA & vlE2 sl St (2=0.0013). 2 eF FEET BT R O] Al =9ka1(/X0.01, 740.001,
Al SR SFAe] v 82 247 71.1%, 90.8%%] oW, X0.001), MellA 75 14 13] o] AF3 Ju=
A A A ol e = «Fﬂ 2ol 7k ik Al Ed 9 T 504 ©]/d~654 U]”*«] HEF A4 FEs, E= 4
MM 19 AFNEZF 1Y 13] o]l Je2 1Y 13 FEEE Y 95 syt 2@ By § BT {93
w gkl HetR o) gk 194 o) d~1t 404 7Rk H]&o] {2 Al = RATHKO0.001, X0.001, X0.01). A<l oA 2] MP+*
3HAl #9kaL(/X0.0001), AAE-ES A8 317 Fe vl &S oA 1 HFHARET} 13] o]l Fehd 13] mwkel Fehr
frofatAl wol(2=0.0032) 4<1 Hd el MMPTolA 1Y A o} 9k 194] o]~k 304 W ¥kel A = A FHEE,
FARWE=7E 19 13] o)l 3 HlS23k AS Btk e A5 29s, 85 29Uyt EUWs By & BT

Q1 o124 o] MMPwell A 19 HHRIET} 13] o]l # FrolshAl = RATHX0.05, /4<0.01, £<0.05).
e 13] wRkel HebEoh vk 194 o] ~%k 404 W] vkl
H]&o] §2]8kA % %3L(/X0.0001) Al A &5 A3 1A L RS MAvER SCE3e| Hatd
RE HEL FY3A WoH(=0.0016) 40 e MMP ST AEe] AFARNES FvEse] dAB/gS A6
b HSd RS Blou, A EA e MMPE R A 7] flato] EHARF(AH, vod w7, AASE, ALAZEA
AFAF7E B vlgo] f98kA #a1(7X0.0001) &< ) B4 A3 Fol] 2A2E 3FEAE Aldste] odds
I S50 webA = gk xfol 7t fldlth Al o9 M ratlo(OR)Sﬂr 95% Al ]?7F(95% confidence interval, CI)
T 1Y AFARETE 18] o]l Heko] 13] Wk A g T8k tH(Table 4). A<l o1 2] MMPollA 19 415
Herroh gk 194 O]}b]'“"ﬂ' 404 mREe] H]Fo] F-o] &} Al 47]' 13] o]l Jeb& 13] mukel Jhuvh s
FI(/X0.0001) AALES s 3HA] = H[ES 719 Y A 2vd35Y Aol FosiAl FAaEo 2 HHOR:
SHAl ok o m (£=0.0012) AAZFAGF7E A1 vl Eo] 0.61, CI: 0.46~0.80), £&tHFE5 BT o] Fol= Fofat
Ol &HAl FoHP=0.0002) 4<1 91/ o] MMPwollA 19 A= A ekttt refv MMPtol A AF W=7 1Y 13] o] 32l
HIE7E 13] o]l 3 vt Bas B T 504 o]/~6541 HIRE Al oS 18R] ke o R}

TR E AFY AAZFATE RGNS W v

LR RAMZE MYz oE S o] 8ol oA 233 a(0R: 0.53, CI: 0.30~0.94),

EAHEFAE, T, o7, AAE s, AdFAF) B4 EARTE A, A, 57, AAZE 9 AdZAF 1A
T H-FAE AN R we dE s A4, gEs A s Wk =t Adol frolatAl FasdtHOR
9 @3 FULE Hwd Ay Table 33 #o) A 94 0.49, CI: 0.28~0.86). 431 oo MarellA = 1Y HFH
o] MMP Mol A 1 AFRIE7E 1 13] o)<l et E=7F 13] o]l wF 504 ©]d~654 mwk A e
2 13 viRkel Feroh v 304 o] d~1t 404 w]Rkel A MMPoll A 19 AHARE7E 19 13] o]l ¥ 504 ©]
qE = A 2 dEs A5 2957t 25 foshAl 3k F~65AM HEE A1 o3 FAEtA SRR AR A
(7X0.05, /X0.01), ¥+ 404 ©]F~1F 5041 7 =F Ad<l HAd AFATE HASNS o 1Y AHANET} 18] v|erel o
o] Mol A 19 AFHN =7 1Y 13] o]l Heke 18X wtp ZrhgEel el frelaAl #4832 (OR: 0.40
2 Jdn dEa 45 2497 fF98A =AU Cl: 0.23~0.7]1) €352 A9, F4, &7, JAZs 2
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