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Tab. 1 Characteristics of subjects and the results of measurements of bone mineral density and calcium concentration

in breast milk.

N Mean SD Min. Max.
Age (year) 129 30.2 3.5 21 49
Height (cm) 129 158.0 4.9 148 170
Weight (kg) 129 50.0 5.8 38 65
Weight (kg) /Height (m?) 129 20.0 2.1 16.2 26.4
Parity 121 1.4 0.6 1 3
Days of lactation™ 118 187 141 6 590
Intake of cow’s milk (m//day) 129 151 153 0 600
Calcium conc. in breast milk (mg/dl) 118 22.9 5.8 11.3 43.7
SOS (m/sec) 129 1,529 26 1,478 1,590
Bone density {BUA (dB/MHz) 129 107 9 81 139
STIFFNESS 129 79.8 11.9 57 118

*: Days after delivery

SOS: Speed of sound, BUA: Broadband ultrasound attenuation
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Fig. 1 Frequency Distribution of STIFFNESS in 131 Lactating Women
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Tab. 2 Correlation coefficients between age, body dimensions, days of lactation, calcium concentration in breast

milk, daily cow’s milk intake and bone mineral density, and each other of them.

Bone density

Factor (N) SOs BUA STIFFNESS
Stiffness (129) 0.902** 0.864** 1

Age (129) —0.275%* —0.026 —0.177*
Height (129) —0.069 0.310** 0.096
Weight (129) 0.215** 0.499** 0.374**
Weight/Height? (129) 0.278** 0.368** 0.353%*
Days of lactation (118) —0.235%* —0.291%* —0.281*%*
Calcium in breast milk (118) 0.047 0.194* 0.116
Daily intake of cow’s milk (129) 0.256** 0.175* 0.240%*

Weight Days Lactation Ca breast milk Cow’s milk
Age —0.150* 0.229** 0.149 —0.248%*
Weight 1 —0.274** 0.210* 0.239**
Days of lactation 1 —0.431** —0.045
Ca in breast milk 1 0.046

Cow’s milk intake

1

N: number of cases * p<0.05 ** p<0.01
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Tab. 3 Means and SDs of STIFFNESS by milk Blah7T=2Y -0, FhlSrer5 =9 —Q), *
vield and parity. RO LSO R, HEIFRER 1 B kg 7 2
Category N M SD F )} _®, %?}’LU\ﬂ“%W D) __®, ﬁl}l:llil@’: 5y
milk yield @ 58 79.2 11.5 23 [E25] #r539)-Q, FhidMfzerF
@ 46 81 125 075 TV @& Lty iz, Al AMBLAO Cal
© 18 82 T LS py om . ha, OF, BEEHE KOH
No. of Parity 1 83 80.5 12.0 i, @E@ 5 ﬁl{%ﬁg@ 5% 4D ENAF TY —
S Te s BEOR @ GRS ThHABE L ThESOBE
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milk yield: Category D: affluent @: Just @): scanty

4: Comparison between category (D and 3

STIFFNESS
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Fig. 2 Bone density and lactating days in 118 breast feeding women
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Fig. 3 Bone density and cow’s milk intake of lactating women
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Tab. 4 Means and SDs of STIFFNESS for intake frequency of various foods and favorites.

22 769 10.5

take 67 79.1 11.4

19 77.3 13.2 1.00
112 80.2 11.6

Cooking with oil

Drug of calcium take 18 76.8 8.6 1.89
never 90 80.7 11.9

5 79.0 13.9 0.02
126 79.8 11.9

Instant food

Drug of vitamin take 13 785 109 0.30
never 95 80.4 11.7

Noodles 47 79.0 11.4 1.42

Item Category N M SD F Item Category N M SD F
Eggs ©) 46 81.1 12.9 0.80 | Food cooked ©) 13 761 11.1  1.41
® 84 79.1 11.4 previously ® 118 80.2 11.9
Cow’s milk, Milk ©) 74 82.0 11.6 6.32** | Soup ©) 77 799 12.0 0.04
products ©) 55 76.7 11.9 ® 53 79.4 11.8
Meat, Meat ©) 27 78.3 14.5 0.59 | Rice ® 67 79.0 10.8 0.62
products ® 101 80.3 11.3 ® 64 70.6 12.9
Fish, Small fish ® 83 79.5 12.1 0.32 Bread ® 78 80.2 12.6 0.21
® 46 80.8 11.6 ® 53 79.2 10.7
Beans, bean @) 67 80.5 12.3 0.48 Confectioneries @) 55 79.6 12.6 0.02
products ® 64 79.0 11.5 ® 76 79.9 11.4
Green, yellow 0) 112 80.3 11.6 0.73 | Juice ©) 52 78.6 12.6 0.87
vegetables ) 19 77.6 13.6 Drinks ) 79 80.6 11.3
Other vegetables @) 109 80.0 11.4 0.08 Combiqation (;ffood @) 66 79.6 11.5 0.17
©) 21 79.2 14.3 containing Ca ® 62 80.5 12.3
Fruits @ 92 80.3 11.8 0.95 Care for food carefully 67 81.2 12.2 2.06
® 37 78.0 12.1 balance never 64 78.3 11.4
Algae ® 67 78.4 11.8 2.02 Alcoholic drinks never 125 79.7 11.9 - 0.89
® 63 81.4 11.8 take 5 84.8 10.3
Mashroom ® 94 79.1 11.5 0.58 Cigarette never 129 80.0 11.8 1.40
® 35 80.9 12.7 take 1 660 —
Potato @) 109 80.4 12.1 1.61 Coffee never 54 81.1 12.4 0.99
@
)
©)
®
®
®
©)

83 80.7 12.1

Category (D: more frequent intake, Category ): less frequent intake

** 5<0.01

#: Category (D: take frequently all or four of small fish, beans, green vegetables, other vegetables and algae;

Category (@: take frequently less than four of them.

STIFF L BB EETHIRF L L CHABRE
EBABEDERFE T ARV AER (WTh
3 p<0.05), RHERBERETSIAEBRE TILE,
BABHCIAT, FAERENSVE, BILA
BE R STIFF A E 2 L AR I i, BT
A% 150 B RIS BE LB 4, FABRED
HEBEE (p<0.02) THo1,

L L, K225 oh 5 0 EFIERE A B
B2\ E TRBALRENEE L L, FFER

BRI RARRCER T HUNEND 5 10,
BEFL B B2 150 HRM, 150-300 H K4, 300 B LA
L, AFLIEEE% 0-100 m/ K, 100-250 ml F
i, 250miA EDFh ZTh 3HesEIL, FE
LERY LR L L2 TREO GBSO W 1T
ST, £DFER (F8), FABEMEOEZRED
ZBEBETH -1 (p<0.05), Lo, 4FLER
BP0 ml RiGOFH L SR EL DB E, 43
EREY 2L LcBE, BABEOTHE
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Tab. 5 Means and SDs of STIFFNESS by the Tab. 6 Effects of cow’s milk intake during junior
habits of cow’s milk intake, talking a exercise dur- and senior high school, and pregnancy on STIFF-
ing adolescents and pregnancy and sun bath. NESS for women with current cow’s milk intake

less than 100 m//day.

I i c N M SD F
tem  Period ategory M, SD: Mean, SD of STIFFNESS

Cow’s milk intake took 112 79.9 12.3 0.00

L. Period Category N M SD Sig.
Junior high School never 18 79.7 9.5

Both junior and took 46 76.3 11.8 N.S

1 79.8 11.7 0.01 : ;
took 04 senior high school never 10 77.0 11.1

Senior high School never 26 79.9 13.0

Both before preg- took 47 77.1 11.7 N.S
took 109 80.0 11.7 0.16 nancy and during o 730 111

Before pregnancy  never 22 79.9 12.9 pregnancy

took 117 80.2 11.9 1.15
During pregnancy never 14 76.6 11.5

Exercise took 84 79.6 11.4 0.06 DHEBFE LT (p< 0.05), AT IO
u}];m}iog or senior never 47 80.1 12.8 HEHEREDFh FR 3O LXED STIFF O
igh S.

FHEE, M4wrsT X5t AEBREDO S

ok 05 B L0000 e B EEERSARD bR, 47

After high School  never 65 79.6 12.8

ENEC X 2RI RO VHET, &I

E i f a di Y 88 79.5 12.1 0.07 . _
xperience of a diet es BT T %A A FUETRE O %\ 4 &1 B B
No 42 80.1 11.5
HETHoT,
Way of shopping walking 39 78.9 12.5 0.35
car, 85 80.2 11.9 \Y4 %— g
bicycle
Sun bath take 94 79.1 11.2 . MREFOZHMHICOVLT
never 16 86.9 12.8 3.98* e g & LicRImERRIc AR Y
avold 19 764 124 I Tw5h, Lonl, RFERONE, HROE
* p<0.05 BREE b O T, SENGE L2 7P

DRFLEEHRER CLHROBEIE TR -

Tab. 7 Results of the multiple linear regression analysis.
Dependent variable: STIFFNESS

Days of lactation All periods <150 days
Method  Steps  Independent variable B B t B B t
Direct Age —0.128 —0.037 —0.42 —0.255 —0.074 —0.58
Weight 0.578 0.268 2.96** 0.557 0.267 2.11%
Stepwise 1 Cow’s milk intake 0.018 0.223 2.50* 0.025 0.337 2.59%
2 Days of Lactation —0.018 —0.206 —2.28* —

Parity — -
Breast milk yield: scanty — —
Ca in breast milk — —

(Constant) 56.1 4.01%* 58.1 2.91%*

R=0.491, F=8.52*%* R=0.505, F=5.69

Multiple regression coefficient
plereg (d.f: 4, 113) (d.f: 3, 53)

B: Standardized regression coefficient B: Regression coefficient
** p<0.01, * p<0.05, —: Excluded



FEL 846 H15H

F43k HEAAEE

£65 465

Tab. 8 Results of analysis of covariance.

Analyzed subjects

Excluding women with 0—100 m/

ALL cow’s milk intake per day

Source of Variance d.f Mean squaresF  Sig. of F d.f Mean squares F  Sig. of F
Covariate Age 1 349 3.06 N.S 1 267 2.59 N.S

Weight 1 2,288 20.08 p=0.000 1 1,027 9.94 p=0.000
Main effect Cow’s milk intake 2 402 3.52 P=0.033 1 97 0.94 N.S

Lactation days 2 249 2.18 N.S 2 362 3.50 p=0.036
Interaction (milk* Lactation) 4 106 1.14 N.S 2 100 0.96 N.S
Residual 106 114 56 103

Fig. 4 Means of STIFFNESS by groups of Lactation Days and Cow’s Milk Intake

N: Number of Women
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EFFECTS OF LACTATION AND LIFESTYLES INCLUDING
FOOD INTAKE ON BONE DENSITY OF LACTATING WOMEN

Kyoko YONEYAMA*, Junko IKEDA?¥, Hisanori NAGATA™®

Key words: Bone mineral density, Lactation, Breast-feeding, Calcium, Cow’s milk intake, Lifestyle

Ultrasonic bone densities were measured in 131 lactating women, aged 21 to 42 years, at 6-590 days postpar-
tum. STIFFNESS Calculated from the combined value of speed of sound and broadband ultrasound attenuation at the
calcaneus was used as an index of bone density. The relationships of STIFFNESS with period of lactation, current and
past consumption of cow’s milk, various food intake frequency, history of participating in sports, daily physical activity,
using calcium drugs and sun exposure were examined using stepwise multiple regression analysis, including age and
weight as independent variables.

1) Themean (SD) of STIFFNESS was 79.8 (11.9) . Thirty-three women (25% of subjects) showed STIFF-
NESS less than 70.

2) Period of lactation showed a significant negative effect on STIFFNESS (p<0.05). However, no such
effect appeared for women with cow’s milk intake of less than 100 m/ per day. This result suggests a protection of calci-
um levels in bone.

3) Current daily cow’s milk intake showed significant positive effect on STIFFNESS (p<0.05) . For women
lactating less than 150 days, this relation between cow’s milk intake and STIFFNESS was clear (r=0.44, p<0.01).

4) Significant relation between STIFFNESS and food intake frequencies was found in milk and milk
products only among various foods. This result indicates that cow’s milk and milk products are important sources of cal-

cium during lactation.
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