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Table 1 Characteristics of subjects.
n=79 (Primipara: 42, Multipara: 37)

Mean SD Min Max

Age (year) 29.7 5.6 20 38
Stage of gestation 21.8 10.8 5 40
(week)

Weight (kg) 57.2 9.8 39.5 89.7
Height (cm) 157.9 5.1 147 170
Number of preg-

nancy 1.57 0.72 1 3

(exclude abortion)

Months after previ-
ous delivery 44.3 21.9 18 102
(n=37)
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Table 2 Results of measurements of bone mineral density and urinary metabolites.

Primipara Multipara
Mean SD Min Max Mean SD Min Max t—test
Stiffness 82.6 10.3 61 113 84.8 8.5 67 103 N.S
SOS (m/sec) 1,543 30 1,490 1,635 1,541 18.6 1,504 1,585 N.S
BUA (dB/MHz) 107 6.6 96 132 110 6.7 98 125 N.S
Hp/Cre® (mg/g) 43.3 17.0 12.1 90.8 39.2 15.2 13.4 67.5 N.S
Ca/Cre (mg/g) 239 12.7 4.1 64.8 205 12.5 4.2 58.4 N.S

Stiffness: Refer to text, SOS: Speed of sound, BUA: Broadband Ultrasound Attenuation
$: Ilydroxyproline/Creatinine; 10 women who took a meal containing gelatin at previous night were excluded, sub-

jects=69 (primipara n=41, multipara n=28)

Table 3 Correlation coefficients among each pair of bone density, urinary metabolites and other related factors.

Stiffness SOS BUA Hp/Cre? Ca/Cre Weeks
Weight 0.16 —0.03 0.34** 0.01 —0.34%* 0.42%*
0.09 —0.12 0.39%* 0.05 —0.40** 0.36%
Gestation weeks —0.26* —0.36%*  —0.03 0.44** 0.02 —
—0.44** 0.49%* —0.19 0.58%* 0.01 —
Age 0.16 0.12 0.20 —0.13 0.03 0.15
—0.04 0.08  —0.10 ~0.08 0.6  —0.03
Milk intake —0.07 —0.12 —0.03 —0.04 0.06 0.23%*
—0.17 —0.26 —0.06 0.02 0.15 0.27
Months after previous delivery” 0.23 0.21 0.20 —0.0 —0.09
Ca/Cre in urine —0.17 —0.06 —0.24* 0.05
—0.16 0.02 —0.35* 0.12
Hp/Cre in urine® —0.31%* —0.24* —0.24*
—0.38* —0.28 —0.34*

Stiffness: Refer to text, SOS: Speed of sound, BUA: Broadband Ultrasound Attenuation
Upper row: All subjects (n=79), Lower row: Only primipara (n=42)

#: Only multipara, % :

Refer to Table 2, n=69, ** : p<0.01, * : p<0.05
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Fig. 1 Bone density (Stiffness, SOS) at various stages during pregnancy
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Fig. 2 Urinary hydroxyproline/creatinine concentration
at various pregnant stages excluding women who
took a meal containing gelatin at previous night.
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Table 4 Means and SDs of Stiffness by lifestyle factors including dietary habits.

It c Stiffness
tego
o ooy n Mean SD F
Breakfast every day 70 84.3 10.2 2.81
sometimes or none 7 77.7 6.1
Care for careful 27 84.9 9.9
food balance sometimes 43 82.1 8.2 1.21
never 7 87.0 15.0
Alcoholic never 71 83.8 9.4 0.40
drinks drinking 6 81.2 11.9
Cigarettes non—smoker 72 83.7 9.8 0.73
smoker 4 79.5 4.0
Coffee never 51 83.2 10.0
1 cup/day 16 83.1 4.5 0.37
more than 1 cup/day 9 86.1 13.8
Drug of calcium take 13 83.8 10.6 0.02
never 62 83.4 9.5
Drug of vitamin take 14 82.6 7.6 0.15
never 61 83.7 10.1
Sun bath take 17 84.2 9.5
sometimes 53 82.6 5.9 1.60
avoid 7 89.3 13.4
Cow’s milk intake Period
Junior high school every day 39 85.7 9.3 4.54*
<9-3 times/w or none 38 81.2 9.5
Senior high school every day 28 86.2 9.4 4.87*
=<2-3 times/w or none 49 81.9 9.9
Before pregnancy every day 35 85.3 8.8 3.80%*
=2-3 times/w or none 42 82.1 9.8
Current every day 63 83.7 9.5 0.30
=<92-3 times/w or none 14 82.1 11.0
Exercise or activity level
Junior, Senior high school took 48 84.9 9.9 2.47
never 29 81.4 8.7
Current physical work 29 84.4 8.4 0.26
mainly chore 48 83.3 10.3
Experience of a diet Yes 26 85.1 9.4 1.04
No 51 82.8 9.6
Experience of a fracture Yes 10 82.7 9.5 0.09
No 67 83.7 9.6

*: p<0.05
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Table 5 Means and SDs of Stiffness by frequency of cow’s milk intake in the period of junior, senior high school and

pre—pregnancy.

Yes: took every day, No: took=2-3 times/week or none

Analyzed subjects All Gestation <20 weeks
Period
Junior Senior Pre-preg. n Mean SD F n mean SD F
No No No 32 79.8 8.6 6.54™* 13 81.5 5.7 7.56**
Yes Yes Yes 29 85.8 9.4 11 90.1 9.4
No No 41 80.8 9.7 4.59* 19 83.6 9.1 3.46
Yes Yes 29 85.8 9.4 11 90.1 9.4

¥+ : p<0.01, * : p<0.05

Table 6 Results of the multiple linear regression analysis

Dependent variable: Stiffness

Method Step Independent variable Analysis U Analysis @
B B t B t
Direct Age 0.278 0.119 1.13 0.169 1.14
Weight 0.037 0.389 3.30** 0.092 0.77
Step™ 1 Gestation weeks —0.453 —0.524 —4.41%* *
wise 2 Cow’s milk intake in pre—pregnancy 3! 6.64 0.359 3.35%* —
Number of pregnancy *2 — —
Hp/Cre in urine * —0.301 —2.52*
(Constant) 61.1 7.98%*

Multiple regression coefficint

R=0.550** (d.f 4, 72) R=0.318 (d.f 3, 64)

Dumy variable (¥! 1 : took every day; %2 1 : first time)

B : Regression coefficeint, The units used are as in Table 1.
B : Standardized regression coefficient, ¥ :
% : Excluded as independent variable, — : Excluded at 5% level in analysis

k%

1 p<0.01, *: p<0.05
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RE 7o IR e DB AR E B 2 5,

H.P/Cre O FHEILIZERIFEHO—BREAL
FOMED O 2 2, BHROBE LITFR LT
BB, IEPR20ELEIA S cEm <, BRBOTHER
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Table 7 Results of analysis of covariance.

%}oul_"ce of Variable  DF Mean Prob.
ariance square of F
Covariates ~ Weight 1 666 9.29 0.003
Age 1 9.7 0.13 0.714
Main effect Qow s#mllk 1 587 8.19 0.005
intake
Gestagfion 2 729 10.1  0.000
weeks
Interaction 9 121 1.99 0.151

(milk intake gestation)

# : Criteria of Classification
Cow’s milk intake frequency: every day, =2, 3
times/week or none
Gestation weeks : 5= <20, 20= <30, 30 weeks=
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EFFECTS OF PREGNANCY AND LIFESTYLES INCLUDING FOOD
INTAKE ON BONE DENSITY OF PREGNANT WOMEN

Kyoko YONEYAMA¥, Junko IKEDAZ*

Key words: Pregnancy, Bone mineral density, Lifestyle, Bone resorption, Cow’s milk intake, Calcium intake

Bone densities measured by ultrasound at the calcaneus, and urinary hydroxyproline (H.P) and calcium
(Ca) concentrations adjusted for creatinine (Cre) were measured in 79 pregnant women, aged 20 to 38 years, at 540
weeks of gestation. Stiffness calculated from the combined value of speed of sound and broadband ultrasound attenua-
tion was used as an index of bone density. The relationships between Stiffness and period of gestation, urinary H.P/Cre
and Ca/Cre, and such lifestyles as current and past food intake frequency, physical activity and history of participating
in sports obtained by questionnaire were examined using stepwise multiple regression analysis, including age and
weight as independent variables.

1) The means of Stiffness in women with the gestation period of more than 20 weeks (primipara 79.6, mul-
tipara 83.4) are a little lower than those of non-pregnant and healthy women within the same age range.

2) Period of gestation showed a significant negative correlation to Stiffness. Significant positive correlations
were found between urinary H.P/Cre and period of gestation. These results suggest that bone resorption increases with
stage of gestation and causes bone loss in pregnant women.

3) Significant relationships with Stiffness was found only in frequency of cow’s milk intake before pregnancy
among various lifestyle factors. Stiffness of the subjects who took cow’s milk every day before pregnancy was significant-
ly higher than those who took less than 2-3 times per week or none. This result indicates that cow’s milk and dairy

products intake before pregnancy may be important for bone mineral maintenance during pregnancy.

* Nara University of Education
2* Kyoto Bunkyo College



