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Table 1 Prospectives of the three groups, lactating with increased dietary Ca intake (M), lactating without cow’s

milk and milk products intake (N) , and nonlactating postpartum women (c).

M n=22 N n=16 C n=21
Groups
Mean SD Mean SD Mean SD
Weeks postpartum at initial 8.2 4.2 9.9 5.7 1.0 1.0
Age (y) 30.5 3.9 31.8 3.7 30.2 3.5
Period of lactation (m) 14.7 2.4 14.6 2.3 1.6 1.1
Return of menses (m) 11*%*b 3.3 13.6 3.9 2.6 0.5
Parity 1.50 0.5 1.35 0.5 1.8 0.7
Height (cm) 159.1 5.2 155.7 5 157.8 5.9
Weight at initial (kg) 52.4*> 6.3 50.9 10.6 56.5 4.9
after 1y (kg) 50.4 7.5 44.9%a 4.8 51.7 4.1
after 1.5y (kg) 48.4 5.8 46.4 4 — —
BMI at initial 20.8**b 2.2 20.6 3.1 22.7 1.6
after 1y 19.8 2.5 18.6 1.4 — —
after 1.5y 19.1 1.7 19.1 1.4 — —
Cow’s milk? intake
initial (g/day) 444.0 11.7 11#*a 20 357 113
after 1y (g/day) 194.3 104.5 70%*a 103 — —

Initial: 1-12 weeks postpartum, *: Include cow’s milk products, y: year, m: month
**. P<0.01, *: P<0.05, a: between M and N, b: between M and C
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Table 2 Nutrient intakes in groups M and C.

Calcium Energy Protein Lipids Glucose

Group mg kcal g g g

Mean 1,032 2,151 86.7 72.6 280

M SD 209 293  11.8  12.3 54
n=22 Min 594 1,672  65.1 48.3 194
Max 1,530 2,886 113.2 99.7 425
Mean 645 1,857 70.0 62.0 244
o SD 284 241 13.0  15.0 33
n=17 Min 290 1,445 49.0 49.0 161

Max 1,324 2,336 88 94 289

M: Group lactating with increased dietary Ca intake
C : Group nonlactating postpartum women
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Figure 1 The changes in bone mineral density (Stiffness)
for women lactating during 1 year or more tak-

ing increased dietary Ca (Group M).
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Figure 2 The changes in bone mineral density (Stiffness)
for women lactating during 1 year or more
without cow’s milk and milk products intake
(Group N).
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Table 3 Bone mineral density (Stiffness) levels at
each time period in the three groups. Subjects in-
clude parity of 1 and 2.

Time period (year)

Grou
P Iniial 0.5 1 15 2 P

M Mean 807 798 809 787 769 0.224
(m=19) sp 15.7 158 15.8 8.8 8.8

N Mean 77.2  72.9% 70.0** 764 77.2  0.000
(n=14) gp 121 84 8.1 7.9 9.7

¢ Mean 802 83.8* 85.2%* B84.6* 83.4* 0.004
(n=17) sp 7.7 102 10.0 8.3 7.4

# Test of F value of one-way ANOVA.

**, *: Dunnett’s pairwise multiple comparison against a initial
value, P<0.01, 0.05, respectively.

Group M: Lactating with increased dietary Ca intake.

Group N : Lactating without cow’s milk and milk products.

Group C : Nonlactating postpartum women with cow’s milk or

milk products.
Initial: 1-12 weeks postpartum.

Table 4 The results of two-way analysis of variance
using repeated measures procedure. Subjects in-
clude parity of 1 and 2.

Dependent variable: Stiffness

Test of within-subjects effect

Mean

Source of variance d.f# P
squares
Time (5 levels) 3.06 25.5 1.35 NS
Interaction: time* group  6.11 74.6  3.95 0.001

Error 101 18.9

Test of between-subjects effects
Group (M, N, C)*2 2 532 1.23 NS
Error 33 434

#1: As Hypothesis of sphericity is rejected, adjustment of
the degrees of freedom by Greenhouse-Geisser is used
to validate F statistic.

#2: Refer to Table 3.
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Figure 3 Change rate in Stiffness observed across 2 years
for each group of M, N and C. Bars represent

SEs.
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pl: Comparison among the three groups adjusted by parity

and initial Stiffness. p2 : Multiple comparison, refer to

Table 5.

Group M: Lactating with increased dietary Ca ointake.

Group N: Lactating without cow’s milk and milk products.

Group C: Nonlactating postpartum women with cow’s milk
or milk products.

Subjects include parity of 1 and 2.
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Table 5 Result of two-way variance and covariance analysis. Subjects include parity of 1 and 2.

Dependent variable Change rate at 1 year

Source of variance d.f Mean square F P
Main effect: Group 2 778 11.3 0.000
Parity 1 150 2.17 NS
Interaction 2 56 0.82 NS
Covariate: Stiffness at initial 1 387 5.63 0.022
Error 43 69
multiple comparison between groups
M vs C P=0.008
Nvs C P=0.000
M vs N P=0.026
#. Difference of Stiffness from initial/Initial Stiffness
Figure 4 The change in mean (£SE) values of urinary Figure 6 The change in mean (£SE) values of serum
hydroxyproline/creatinine (HP/cre) for lactat- bone alkaline phosphatase (BALP) for lactating
ing groups with an increased calcium intake group with an increased calcium intake (M)
(M), without cow’s milk and milk producs and nonlactating postpartum group (C).
(N), and for non-lactating postpartum women 140
Q).
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Figure 7 The change in mean (£SE) values of serum os-
Figure 5 The change in mean (£SE) values of urinary

calcium/creatinine (Ca/cre) for lactating
groups with an increased calcium intake M),
without cow’s milk and milk products (N), and 6

teocalcine for lactating group with an increased
calcium intake (M) and nonlactating postpar-
tum group (C).

for non-lactating postpartum women (C).
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THE EFFECTS OF INCREASED DIETARY CALCIUM INTAKE ON
BONE MINERAL DENSITY IN LONG-TERM LACTATING WOMEN,
AND RECOVERY OF BONE LOSS CAUSED BY LONG-TERM
LACTATION WITH LOW CALCIUM DIET

Kyoko YONEYAMA* and Junko IKEDA?*

Key words : calcium intake, long-term lactation, bone mineral density, maternal diet, ultrasound bone

densitometry

Objectives The purpose of this study was to examine the efficacy of an increased calcium (Ca) diet for
preventing bone mineral loss in long-term lactating women, considering bone metabolism, and
recovery of bone loss caused by long-term lactation with low dietary Ca intake.

Subjects and Methods Two groups of long-term (> 12 mon.) lactating women'--one with an enhanced
Ca intake (Group M, n=22) and the other with diet feeding no cow’s milk and no milk products
(Group N, n=16) ---and a control group of 21 non-lactating postpartum women (Group C) were
studied. Bone mineral density (BMD) was measured by ultrasonic bone densitometry. Stiffness
calculated from the combined value of speed of sound and broadband ultrasound attenuation was
used as an index of BMD. BMD and bone metabolic markers in urine and serum (only M and C
groups) were assessed from 1~12 weeks postpartum (initial) at six-month intervals for a maxi-
mum of two years and changes were compared among the groups.

Results 1. The mean (+SD) dietary Ca intake was 1032(209)mg/day in the M group.

2. After lactating for one year, the N group demonstrated significant decrease in BMD, with
both 1 and 2 babies, whereas the M group had no significant change.

3. The BMD in the N group returned to initial levels at 0.5~1 year post-weaning,

4. Inthe N group, compared with the M group, the urinary Hydroxyproline/creatinine ratio
was significantly higher at the initial measurement and half a year thereafter, while urinary Ca/
creatinine ratio was significantly lower after a year. However, there were no significant differ-
ences between the M and C groups.

5. Serum bone alkaline phosphatase was significantly higher in the M group compared with
the C group.

Conclusions Bone loss during long-term lactation can be prevented with adequate dietary Ca intake.

Once lost, recovery to initial levels occurs 0.5~1 year post-weaning.
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2* Kyoto Bunkyo College



