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ABSTRACT

Investigation of Risk Factors of Low Serum 25-hydroxyvitamin D Levels in

Korean Menopausal Women

Moon, Soo-Jae - Kim, Jung-Hyun - Lim, Sung-Kil**

Department of Food and Nutrition, Yonsei University, Seoul, Korea
Department Internal Medicine, ** Yonsei University, Seoul, Korea

To define the risk factors of subclinical vitamin D deficiency in postmenopausal women,
circulating serum 25-hydroxyvitamin D levels, known to be the best indicator of vitamin D status,
were measured and risk factors affecting it were investigated in 27 women with low 25-hydoxy-
vitamin D level(ie, the study group : serum 25 hydroxyvitamin D < 10ng/ml) by comparing to
55 age-matched controls(the control group) were analyzed. The serum level of 25-hydroxyvitamin
D was amalyzed by HPLC(High Pressure Liquid Chro-matography) and analyzed biochemical
parameters. The following information was obtained by interviews : sociodemographic charater-
istics, the intake of food containing vitamin D, proxy measure of sunlight exposure(time spent
outdoors), and reproductive history of the subjects. The study group had significantly lower levels
of serum calcium, increased levels of iPTH and alkaline phosphatase. Among the dietary
determenants, energy, protein, fat, calcium, phophorus, and vitamin D intakes were lower in the
study group than the normal group. The time spent outdoors in a day was not significantly
different between the two groups. However, during the day, a specific me of time spent out
doors between 12 : 00 and 14 : 00 was significantly lower in the study group. Logistic analysis
revealed that vitamin D and calcium intake were more important affecting factors than the time
spent outdoors in post menopausal women. (Korean J Nutrition 29(9) : 981~990, 1996)

KEY WORDS : 25-hydroxyvitamin D - iPTH - alkaline phosphatase - dietary vitamin D intake
- time spent outdoors.
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Table 1. Biochemical parameters associated with vitamin D endocrine system of 2 groups

Study group"

Control group”

Parameters p - value
(n=27) (n=55)
iPTH 27.0+12.2 19.9 + 6.56 0.049
{pg/ml) (12.95 - 65.98) (11.99 - 42.82) )
ALP 107+ 2.2 9.12+ 24
- - 007
(KA) 6.7 -15.1) (2.52-13.1) 0.00
Alb 4.58+0.69 4.58+0.60 0.690
(g/dl) (3.22-5.91) (3.13-5.82) )
Cr 0.914+0.34 0.94+0.35 0.758
(mg/dl) 0.61-1.73) 0.61-2.28) )
Ca 1012+ 0.72 10.864 1.37 0.002
(mg/dl) (8.99 -12.04) (7.49-14.11) ’
Mg 2.18+0.18 2.16+0.32 0532
(mg/di) (1.97-2.73) (1.68-3.26) ’
P 4.27+0.58 4.3940.97 0.592
(mg/dl) (3.35 - 5.60) (2.89 -7.52) )

iPTH=intact Parathyroid Hormone, ALP=serum Alkaline Phosphatase, Alb=Albumin
Cr=serum Creatinine, Mg=serum Magnesium, P=serum Phophorus

1} Serum 25-hydroxyvitamin D level < 25nmol/L,
Each value represents mean+SD(range)

2) Serum 25-hydroxyvitamin D level = 25nmol/L
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Study group"

Control group”

(n=27) (n=55) p-value
Intake %RDA Intake %RDA
Energy 1805.8+424.4 90.7£22.7 2113.0+£561.3 105.3+£25.7 0.0036
(kcal/day) (1776.8 — 2638.2) (58.8-131.9) (1493.8 -3331.1) (62.3-147.4) ’
Protein 60.3+9.7 100.3+17.6 7211179 119.3+25.7 0.0001
(g/day) (39.5-80.1) (65.8-133.6) (42.7-126.7) (70.2-170.9) | ’
Fat 30.2£5.2 36.1+8.8
- - 0.0005
(g/day) (20.3-39.7) (18.0-51.7)
CHO 326.5+87.6 370.6+108.6 - 0.0304
(g/day) (203.3 - 498.4) (217.6-539.9) ’
Calcium 530.8+82.3 756113 620.6+148.9 88.2+19.5 0.0001
(mg/day) (331.5-739.0) (47.3-105.6) (331.2-998.5) (47.4-133.4) '
P 902.9+123.6 128.8+18.8 1058.7 +£248.1 150.0£31.0 0.0002
(mg/day) (614.0-1160.7) (89.4-165.8) (625.5-1792.6) (87.7-209.2) )
Vitamin D 1.9+1.7 20.0%£17.5 3.0x23 60.1+45.3 0.0004
(pg/day) (0.01-7.5) (0-74.6) (0-28.99) (0-179.8) ’

CHO=Carbohydrate, P=Phosphorus

1) Serum 25-hydroxyvitamin D level < 25nmol/L,
Each value represents mean = SD(range)

2) Serum 25-hydroxyvitamin D level > 25nmol/L
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Table 3. Food consumption frequency of 2 groups {(Number/week)

Food Study group” Control group” p-value

(n=27) (n=55)

Meat 0.48+0.13 0.84+0.12 0.047

Fish 0.73+1.41 1.30+£0.17 0.077

Dried fish 0.40%£0.17 1.43+0.20 0.0001

Egg 2171047 2.07+0.20 0.769

Milk 2.41£0.46 3.62+0.27 0.009

Yogurt 1.00£0.30 1.21£0.23 0.052

Cheese 0.10x£0.10 0.25+0.10 0.076

Butter 0.60£0.25 1.224+0.18 0.004

Oil 1.93+0.45 243+0.25 0.013

1) Serum 25-hydroxyvitamin D level < 25nmol/L,
Each value represents mean+SD

2) Serum 25-hydroxyvitamin D level > 25nmol/L
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Table 4. Total energy expenditure and time spent outdooors of 2 groups

Study group” Control group” p-value
Activity 596.4+232.5 640.7 :147.5
0.2961
(kcal/day) (350.7 - 1479.7) (433.5-1128.6)
TEE 1971.1+£413.4 2040.7+370.8 0.371
(kcal/day) (1350.0 - 3380.8) (1387.5-4129.0) .
Time spent outdoors
(minutes)
08 :00-10: 00 11.7+25.1 9.94+14.0 0.701
0-120) (0-100)
10 00-12 - 00 724113 1094183 0164
(0-40) (0-120)
12:00-14: 00 14+£58 14.5+16.5 0.000
0-30) (0 -60)
14:00-16 : 00 11.4+£26.0 154+22.5 0.441
(0-120) (0-120)
16 :00-18 - 00 22.1+26.8 30.2+22.0 0.082
(0-120) (0-120)
Total 56.7+15.0 80.8+6.8 0.0521
(0-360) (0-200)

TEE=Total energy expenditure
1) Serum 25-hydroxyvitamin D level < 25nmol/L,
Each value represents mean =+ SD(range)

2) Serum 25-hydroxyvitamin D level > 25nmol/L
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Table 5. Reproductive and lactation characteristics of 2
groups

Variables

Study group" Control group” p-value

Age at menarche 16.7+£1.9

Age at menopau

se 46.4%6.2

No. of pregnancy 52+1.8
Age at 1st pregnancy  23.943.3

Parity

35411

No. of breast feeding 34+£1.1

16.0+1.7  0.0633
472460 0.5703
44+22 0.0557
243+£59 0.6639
28+1.3  0.0069
24+15  0.0030

1) Serum 25-hydroxyvitamin D level < 25nmol/L
2) Serum 25-hydroxyvitamin D level > 25nmol/L

Table 6. Logistic regression analysis between study and control groups

Variables Parameter SE Wald p-value Stand.ardized
estimate chi-square estimate
Intercept 5.9880 5.4453 1.2093 0.2715 0.0000
Vitamin D intake -0.6347 0.2507 6.4084 0.0114 -0.7841
s-Ca -1.3393 0.4532 8.7335 0.0031 -0.7404
Ca intake -0.0076 0.0033 5.5291 1.0187 -0.5543
s-ALP 0.2204 0.1448 23174 0.1279 0.3137

SE=standard error, s-Ca=serum calcium, Ca=calcium, s-ALP=serum alkaline phosphatase
Sensitivity =47.6% Somer's D=0.902, Specificity=95.3% Gamma=0.902,

Correct=288.7%
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