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Association of Bone Mineral Density with Physiological Characteristics
and Lifestyles in Premenopausal Working Women
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Abstract

This study was performed to assess the relationships among bone mineral density (BMD), physiological
characteristics and lifestyle factors in 61 premenopausal working women aged 30~49 y in Busan. The BMDs
of the lumbar spines (I.1 ~L4), femoral necks (FN), ward’s triangles (WT) and trochanters (TC) were measured
by dual energy X-ray absorptiometry. Data for physiological characteristics and physical activity was assessed
by questionnaire and usual intakes of coffee, green tea, alcohol Coca cola by food frequency questionnaire.
The BMDs of L14, FN, WT and TC were 1.02 g/cm? 0.76 g/cm?, 0.69 g/cm® and 0.66 g/cm’ respectively. The
BMD of FN was assessed as osteopenia by T-score. The BMD of WT was positively correlated with age of
menarch (p<0.05) and the BMD of L14 was positively correlated with delivery number (p<0.05). The BMD
of L14 was positively correlated with hours of outdoor activity per weekend and week (p<0.05, p<0.05). The
BMDs of FN and WT (p<0.05, p<0.05) were positively correlated with intake of green tea per month and the
BMD of FN (p<0.05) was positively correlated with intake of wine per month. But the BMD of L1 (p<0.05) was
negatively correlated with intake of Coca cola per month. So nutritional education for increasing hours of
outdoor activity and decreasing intake frequency of beverage contributing to diminishment of bone mineral
density is needed for premenopausal working women to prevent osteoporosis.
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Table 1. General characteristics of subjects

Characteristics Criteria No (%)
Age (yrs) 30~39 45 (73.8)
40~49 16 (26.2)
Marital status Married 56 (91.8)
Unmarried 5(82)
Education level High school 19 (31.1)
College school 39 (63.9)
Graduate school 3(49)
Family income 100 1(16)
(10,000 won per month) 101 ~200 13(21.3)
201 ~300 29 (47.5)
301 ~500 16 (26.2)
501 < 2(3.3)
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AAEL 239 FUEE 090~1.08 g/em’E XSG
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Table 2. Bone mineral density by age group

A5 B 23(L14) FEE1.02 g/emD)E EAAY 30
d, 40 A G3E ez 2ARE d7EF v £
u BF A=) 35412 Kim 5(23)2] oﬂalnﬂm}zsq 37
2% 1213 g/em’, SonF} Lee(45)9] 404] v)vbF Jd F
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=R 1.12g/cm y_;}_% 1,} _‘.:_z;qo:l Ho]o%k] (;H/K]-
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ZANAA S dEF FEx] A AHAY- 076 ¢/
cm?, 9 =A7ER 0,69 g/cm’, HHE A 2R 0.66 g/cm®e] ot
30~394Fx} 40~4941F2 UEHE EEE AyEd 7
7t 5 ARE 0.76 g/em’, 0.79 g/em’, = AZFRE 068
g/cm’, 0.72 g/em®, W EAAREE 066 g/cm’, 0.68 g/cm’E
F A"k Tt fo & Aozt vk A AR RS HE
& AR FYE(0.76 g/em’)E FA AR £ A9 9] Kim
=(23)9) o FhAAtE0) FF ZUE 0939 g/cm’, Sond
Lee(45)9] 404] ®l 23 34 22U = 0.84 g/cm’, 40~494) -
HF FUE 084 g/em’, E2A 9 9] Lee2t Yu(31)2] 494 0]

Age group Total
Variables 30~39 yr (n=45) 40~49 yr (n=16) (n=61)
Mean*SD Mean£SD Mean*SD
L1 BMD (g/cm®) 0.89£0.08 0.92+0.11 0.90+0.09
T-score -0.36+0.73 (95.75) -0.02£1.00 ( 99.81)" -0.27£0.82 (96.83)
Z-score -0.30+0.74*(96.39)* 0.31£1.08 (103.94)” -0.14+0.87 (98.40)
L2 BMD (g/cm®) 1.00+0.10 1.01+0.11 1.00+0.10
T-score -0.2010.89 (94.80) -0.12£1.01 ( 98.63) -0.24+0.91 (95.82)
Z-score -0.2210.89 (97.66) 0.24£1.09 (102.88) -0.10%0.96 (99.05)
L3 BMD (g/cm®) 1.05+0.09 1.05+0.13 1.05+0.10
T-score -0.28%0.77 (97.25) -0.34%1.14 ( 96.50) -0.29+0.88 (97.05)
Z-score -0.20+0.78 (97.98) 0.04£1.22 (100.69) -0.14+0.91 (98.70)
L4 BMD (g/cm'z) 1.08+0.09 1.08%+0.11 1.08+0.10
T-score -0.32+0.82 (96.91) -0.35+0.99 ( 96.63) -0.3320.86 (96.83)
Z-score -0.25+0.82 (97.52) 0.04£1.10 (100.69) ~0.17%0.91 (98.37)
L14 BMD (g/cm®) 1.01+0.08 1.02%0.11 1.0240.09
T-score -0.32£0.76 (96.68) -0.23+£0.98 ( 97.44) -0.29+0.82 (96.88)
Z-score -0.2510.76 (97.52) 0.14£1.07 (101.81) -0.14+0.86 (98.67)
FN BMD (g/cm?) 0.76 £0.09 0.79+0.09 0.76+0.09
T-score -1.390.86 (84.46) ~1.09%0.85 ( 87.88) -1.31%0.86 (85.37)
Z-score -1.15%0.87*(86.84)* -0.47£0.91 ( 94.44) ~0.97+0.93 (83.87)
WT BMD (g/cm®) 0.68+0.15 0.72+0.12 0.69+0.15
T-score -0.89+1.01 (87.84) -0.71£1.09 ( 90.25) -0.84+1.02 (83.48)
Z-score -0.27+1.03*(96.11)* 0.47%1.17 (108.00) -0.07+1.11 (99.28)
TC BMD (g/cm?) 0.66=0.07 0.68£0.06 0.66+0.07
T-score -0.71£0.80 (91.16) -0.4910.63 ( 93.81) -0.65+0.76 (91.87)
Z-score -0.65+0.80 (91.86) -0.2410.66 ( 97.00) -0.54%0.78 (93.23)

L: lumbar spine, FN: femoral neck, WT: ward’ triangle, TC: trochanter.

Y9 of peak bone mass = current value of BMD/peak bone mass X 100.

Y9 of age-matched bone mass = current value of BMD/age-matched bone mass X 100.
The mean Z-scores and percentages of age-matched bone mass of L1, FN and WT are significantly different between the two
age groups (*p<0.05).
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Table 3. Bone mineral density according to regularity of menstruation, history of bone fracture and taking supplements

Menstruation History of bone fracture Supplements

Regular (N=46) Irregular (N=15) Yes (N=9) No (N=52) Yes (N=9) No (N=52)
L1 1.02£0.08" 1.05+0.08 0.77+£0.09 0.71+0.12 0.66£0.07 0.66x0.07
L2 0.99+0.12 1.02x0.12 0.76 £0.07 0.64£0.20 0.660.06 0.66+0.06
L3 0.99+0.12 1.02%£0.12 0.76x0.07 0.64%+0.20 0.66+0.06 0.66x0.06
L4 0.99+0.12 1.02%0.12 0.76+0.07 0.64%0.20 0.66%=0.06 0.66+0.06
Li4 1.02+0.08 0.99%0.12 1.00£0.05 1.02%0.10 1.02+0.09 1.01£0.09
FN 0.77£0.09 0.76+0.07 0.77+0.06 0.76+0.09 0.76+0.07 0.76 +0.09
WT 0.71+0.12 0.64+0.20 0.69+0.12 0.69+0.15 0.71x0.08 0.69+0.16
TC 0.66+0.07 0.66+0.06 0.67+0.04 0.66+0.07 0.67%X0.06 0.66+0.07

L: lumbar spine, FN: femoral neck, WT: ward’ triangle, TC: trochanter.

“Mean*SD.
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Table 4. Physiological characteristics of subjects

Mean*SD
Age (yrs) 37.2114.80
Age at menarch (yrs) 14.83+1.39
Menstrual cycle (days) 30.41 £5.59
Delivery number 1.94x0.58
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Table 5. Correlation coefficients between bone mineral density and physiological variables

Spine Femur
Variables L1 L2 L3 L4 L14 FN WT TC
Age at menarch -0.215 -0.155 -0.087 -0.081 -0.137 -0.028 -0.269* -0.139
Menstrual cycle -0.223 -0.212 -0.120 -0.186 -0.199 ~-0.159 -0.138 0.091
Delivery number 0.266 0.240 0.326* 0.374** 0.323* 0.110 -0.002 0.216

FN: femoral neck, WT: ward’ triangle, TC: trochanter.
*p<0.05, **p<0.01.



344 9 3 A

Table 6. Mean daily physical activity hours, energy expen-
diture, and hours of outdoor activity per week

Mean*SD
Daily physical activity hours by
activity type
Sleeping hours 7.16%£0.93
Office work hours 7.86+1.15
House work hours 256£1.65
Exercise hours 0.14£0.30
Miscellaneous activity hours 6.40%£1.71
Physical activity coefficient 1.54%0.15
Resting energy expenditure (kcal)’ 1326.75+106.03
Daily energy expenditure (kcal)® 2038.81 +258.29
Hours of outdoor activity
per weekdays (min) 256.15+149.48
per weekend (min) 121.48+95.53
per week (min) 377.62+194.08

YREE = (15.2 X body weight)+499:30~49 years old women.
2)Daily energy expenditure = REE X physical activity coefficient.
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Table 7. Correlation coefficients between bone mineral density and the results of daily physical activity factors and hours

of outdoor activity per week

Spine Femur

Variables L1 L2 L3 L4 L14 FN WT TC
Sleeping hours 0.139 0.065 0.087 0.182 0.126 -0.161 0.105 0.034
Office work hours -0.042 -0.103 -0.093 -0.034 -0.072 0.028 -0.010 -0.020
House work hours 0.081 0.153 0.195 0.112 0.147 0.188 0.154 0.168
Exercise hours -0.025 0.077 0.064 -0.055 0.016 0.123 0.198 0.044
MA hours” -0.225 -0.195 -0.244 -0.241 ~0.241 -0.316* -0.162 ~0.205*
PACY -0.159 -0.101 -0.043 ~0.155 -0.121 0.053 0.204 0.093
REE? 0.342** 0.272* 0.269* 0.279* 0.305* 0.164 0.067 0.200
DEEY 0.082 0.085 0.135 0.052 0.092 0.140 0.189 0.201
Hours of outdoor activity

per weekdays 0.172 0.132 0.243 0.136 0.181 0.132 0.165 0.140

per weekend 0.336** 0.276* 0.318* 0.282* 0.320* 0.151 0.109 0.181

per week 0.297* 0.237 0.344** 0.244 0.261* 0.221 0.234 0.183

FN: femoral neck, WT: ward’ triangle, TC: trochanter.
YMA: Miscellaneous activity hours.

“PAC: Physical activity coefficient.

YREE: Resting energy expenditure.

YDEE: Daily energy expenditure.

*p<0.05, **p<0.01.
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Table 8. Mean intake of beverage consumed by subjects per
month

Mean=SD
Coca cola (cup)” 451%£7.07
Coffee (cup)? 32.66+26.07
Green tea (cup)® 13.87+15.34
Beer (cup)” 1.84+3.94
Wine (cup)® 0.40£0.91

“Coca cola 1 cup: 200 mL.
ICoffee 1 cup: 100 mlL.
¥Green tea 1 cup: 100 mL.
“Beer 1 cup: 200 mL.
Wine 1 cup: 120 mL.

(p<0.05)9] FLE= 3 £ A2 vebtod, E
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Table 9. Correlation coefficients between bone mineral density and beverage intake per month

Spine Femur
Variables L1 L2 L3 L4 L14 FN WT TC
Coca cola -0.256* -0.199 ~0.212 -0.074 -0.187 0.028 0.029 -0.060
Coffee -0.032 0.043 -0.009 0.021 0.009 -0.022 0.079 -0.091
Green tea 0.203 0.221 0.123 0.001 0.138 0.255* 0.286* 0.041
Beer 0.134 0.103 0.138 0011 0.097 0.158 0.120 0.181
Wine 0.144 0.130 0.080 0.067 0.108 0.295* 0.208 0.210

FN: femoral neck, WT: ward’ triangle, TC: trochanter.
*p<0.05.
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